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T  O    H  I  S 


SACRED    MAJESTY 

CHARLES  EMMANUEL 

King  of  Sardinia,  &c. 

I  G  N  A  Z  I  O     S  O  M  I  S. 

MOST  humbly  prefent 
to  your  facred  Majefty  a 
compofition,  which  derives  its  • 
fole  merit  from  that  impor- 
tant commiffion,  with  which 
you  were  pleafed  to  honour 
A  2  me^ 
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me,  at  the  time  when  you 
moft  gracioufly  refigned  your 
invaluable  health  to  my  care. 
And  can  there  be  an  objedt 
more  dear  and  more  facred  to 
thofe  people,  whom  heaven 
has  bleffed  with  the  happinefs 
of  living  under  a  govern- 
ment, fo  confpicuous  for  the 
moft  impartial  adminiftration  of 
juftice,  together  with  a  dilplay 
of  that  wifdom,  by  which 
king's  reign,  and  the  mighty  are 
rulers  of  the  earth  ?  The  whole 
world    knows   with,    what    a 

benign 
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beaign  afped,  your  majefty 
amidft  the  other  rnoft  weighty 
concerns  of  this  happy  ftate, 
looks  down  on  the  arts  and 
fciences,  which  have  made  fo 
flourilhing  a  figure  ever  fince 
your  aufpicious  reign.  Juftly 
then  may  a  faithful  fubjedt 
hope^  that  iince  he  has  been 
fo  fortunate  as  to  be  appointed 
in  this  Royal  Univerfity,  to  the 
honourable  poft  of  cultivating 
thofe  arts,  fo  dear  to  your 
Majefty,  you  will  condefcend 
to  accept  of  this  little  perform- 
ance. 


M  ■ 
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ance,  which  with  the  pro- 
foundeft  refped:,  I  dedicate 
to  your  Majefty,  to  whom 
it  owes  its  exiftence,  begging 
you  will  take  it  together  with 
the  author  under  your  auguft 
patronage. 


ADVER 


ADVERTISEMENT. 

TH  E  tranflator  has  no  occafion 
to  mention  any  thing  by  way 
©f  preface  to  the  following  perform- 
ance. Its  reputation  is  fufiiciently 
eftabliihed,  not  only  in  Italy,  but 
likewife  in  England,  where  it  has 
met  with  the  higheft  approbation. 
He  only  begs  the  indulgence  of  the 
public  for  the  liberty  he  has  taken, 
in  retaining  a  few  words  from  the 
Italian,  as  Valanca,  Forefla^  for  want 
of  proper  terms  in  Engliih  to  ex- 
prefs  their  fignification. 
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*#*  There  is  a  remarkable  Letter  in  this  Work  relating  to 
Matrimony, 
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ESSAY,   &c. 


N  the  prefent  age,  there  is  not,  I 
fuppofe,  any  one  to  be  found,  v/hoy 
having  cultivated  the  natural  Iciences, 
and  read  fuch  authors,  as  have  contri- 
buted to  carry  them  to  that  height,  which 
they  now  enjoy,  is  not  thoroughly  per- 
fuaded  of  this  great  truth,  that  the  fafefl 
and  eafieft  way  to  exalt  them  to  their  ze- 
nith, is  firft  to  make  onefelf  thoroughly 
acquainted  with  what  has  been  already^ 
difcovered  by  induftrious,  attentive,  and 
€xa6l  obfervers,  and  then  to  add  to  this 
knowledge  new,   diligent,    and    repeated 

B  experiments* 
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experiments.     In  fa6t,  difficult  as  it  may 
be  to  attend  more  to  the  naked  truth  of 
things,  than  to  the  authority  of  thofe  who 
fpeak  of  them.,  and  to  forget  thofe  maxims 
which  we  have,   as  it  were,  fucked  in  with 
cur    milk ;     yet    we    may   obferve,   that 
thofe  opinions,  which  formerly  had  taken 
deep  and  firm  root  in  the  minds  of  phjlo- 
fophers,     and    became    interwoven,    in   a 
manner,  with  their  frame  and  conftitution, 
are    now    become    fliale  and  obfolete,  to 
the    great  advantage  of  true  philofophy. 
Such  are  thefe,  that  we  ought  blindly  to  fwal- 
low  every  thing  delivered  by  thofe,  who  for 
many  ages  have  tyrannized  in  the  fchools 
pf  philofophy,  and  triumphantly. drawn  af- 
ter them  the  brighteft  geniufes ;  that  we 
fnould  never  fcruple  peremptorily  to  affign 
certain  principles,   by  which  all  the  ope- 
rations of  nature,  within  our  obfervation, 
may  be  explained  ;  that  to  confefs  ingenu- 
oufly  our  not  being  able  to  difcover  fure 
and  folid  reafons  for  every  thing,  is  highly 
unbecoming  a  philofopher^  with  others  of 

the 
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the  fame  {lamp.  So  that  whoever  fhould 
unhappily  let  any  of  them  efcape  him, 
might  defervedly  expe6t  the  following  re* 
ply  of  the  Florentine  poet. 

*'  What!  you  imperioufly  require 

■*'  That  I  Ihould  fetter  my  underilanding, 

*^  And  nQt  let  it  range  farther  than  you  can 

"  fee  it. 
*'  Whoever  gives  himfelf  any  trouble  a- 

^'  bout  thefe  trifles, 
"  No  longer  can  be  faid  to  aim  at  truth ; 
"  But  wants  to  keep  up  the  value  of  thefe 

"  jev/els, 
*^  Which  being  falfe,    expofe  the  v/earer 

"  to  the  contempt  of  him 
"  Who  wears  true  ones,    and  are  them- 

.  "  felves  brought  into  difrcpute 
^'  By  being  compared  with  thofe  of  real 

"  value." 

Wherefore,  the  lovers  of  truth  and  wif- 

dom,    fully  perfaaded    that   we    are   not 

blindly  to  follow  the  opinion  of  others,  nor 
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to  devife  and  invent  reafons  for  thins^s, 
but  to  examine  every  work  of  nature  with 
a  clear  and  penetrating  eye,  have  laid  it 
down  as  a  maxima  built  upon  experience, 
that  to  inveitigate  the  caufes  of  any  parti- 
cular phenomenon,  we  fliould  be  firft  certain 
of  the  exiilence  of  fuch  phenomenon  5  and 
that  there  is  no  attaining  fuch  certainty,  with- 
out obferving  all  the  moil  minute  circum- 
fiances,  which  eftablilh  that  exiftence,  and 
let  us  into  the  nature  of  the  thing  itfelf. 
What  judgment  could  a  man  form  of  the 
bodies  which  furround  us,  and  fo  beauti- 
fully adorn  the  univerfe  with  their  different 
colours,  whofe  organs  of  fight  were  fo  vi« 
dated,  as  not  to  be  fufceptibie  of  the  ima- 
ges formed  by  the  rays  of  light  flowing  from 
them.    We  hear,  and  we  read  that  feamen 
can  eafily  difcover,  at  forty  miles  dillance, 
efpecially  by  night,  the  ihores  of  Spain, 
Ceylon,  Sumatra,  and  other  countries,  mere* 
ly  by  the  different  odours  emitted  by  thofe 
countries ;  a  degree  of  acutenefs  thofe  muft 
jaever  pretend  to,  in  whom,  through  any  dif- 

order 
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order  or  defedl  in  their  organs  of  fmelling, 
the  very  fubtil  particles  exhaled  by  odorous 
bodies  cannot  excite  the  precife  kind  of 
motion  necefTary  to  produce  fuch  a  fenfa- 
tion.  The  fame  may  be  faid  of  the  other 
fenfes,  concerning  which,  as  well  as  the 
proper  obje6ls  of  them,  thofe,  in  whom  the 
reipedlive  organs  are  not  found  and  perfect, 
mufl  not  pretend  to  judge*  To  reafon, 
therefore,  with  fuccefs  upon  any  fubjedt,  it 
is  lirlt  neceliary  to  afcertain,  by  exa6t  obfer- 
vation,all  the  properties  belonging  to  it  j  and 
he,  who  fhall  have  thus  afcertained  rnoil  of 
thefe  properties,  may,  by  comparing  them 
together,  expert  to  fee  fartheft  into  the 
reft.  Hence  it  is  evident,  that  to  philofo- 
phize  with  judgment,  nothing  is  fo  indif- 
penfably  requifite,  as  obfervation  and  ex- 
periment, to  which,  however,  we  are  not 
to  refufe  the  afTiftance  of  our  reafon,  when 
the  fubjed:  will  admit  of  it. 

It  was  by  this  refplendent  light  that 
Galileo,  Torricelli,  Bacon,  Boyle,  and 
Newton,    not  to    mention    many   other 
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able  and  illuftrious  philofophers,  directecf 
all  their  inquiries,  boldly  leaving  the 
footileps  of  thofe  who  went  before  them, 
who  were  for  deciding  every  queilion, 
and  explaining  every  phenomenon  by  vain 
and  groundlefs  hypothefes.  They,  on  the 
contrary,  foberly  fat  down  to  confider  and 
examine,  vdth  the  greateft  caution  and 
circumfpe(5lion,  the  works  of  nature  in- 
every  light  in  which  they  could  be  confi- 
dered  and  examined,  whereby  they  difco- 
Vered  a  vaft  country,  and  opened  a  direft 
and  fecure  road  to  the  golden  manfions  of 
pure  and  genuine  truth.  This  light  foon 
difFufed  itfelf  over  all  the  other  fciences, 
which  either  derive  their  origin  from  pny- 
Xics,  or  are  intimately  and  indifTolubly  con- 
nefted  with  them.  Nor  is  this  all,  for  thefe 
iciences  have  acquired  a  new  afpedl,  and 
received  confiderable  encreafe  and  im- 
provement from  the  many  obfervations  and 
experiments  made  upon  their  immediate 
objeds.  How  much,  for  inftance,  is  not 
natural  hiilory  indebted  to  the  great  dili- 
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gence  afid  experimental  inveftigation  of  the 
incomparable  Malpighi,  whofe  name  will 
flourifh  in  the  minds  of  men,  while  there  - 
remains  in  them  the  kail  foridnefs  for  noble 
and  ufeful  knowledge.  What  a  great  revo- 
lution has  been  brought  about  in  the  theory 
of  medicine,  by  the  important  obfei-vation 
of  Hervey  to  afcertain  the  circulation  of 
the  blood,  barely  hinted  at  by  thofe  who 
went  before  him.  The  theory  of  refpira- 
tion  has  been  greatly  illuflirated  by  the  ob- 
fervations  of  Swammerdam,  upon  'which 
new  light  has  been  fince  thrown  by  the 
famous  Haller,  to  whom  medical  hiilory^ 
anatomy,  phyfiology,  and  every  other 
branch  of  the  healing  art  are  fo  much  in- 
debted. Who  would  have  thought,  that 
almofl  all  bodies  are  phofphorous,  if  tliat 
diligent  and  indefatigable  experimenter, 
Beccari,  had  not  evidently  proved  it  by 
repeated  obfervations.  I  fhall  not  men- 
tion many  other  great  men  of  Italy,  En- 
gland, France,  and  other  countries,  who 
in  the  paft  and  the  prefent  centuries,  have, 
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to  their  own  immortal  honour,  and  tlir 
unlpeakable  advantage  of  thofe  engaged 
in  fuch  ftudies,  moft  earefully  obferved  and> 
examined  fome  one  fubje6l,  and  fome  an- 
otjier,,  and  by  means  of  fuch  obfervatiori, 
happily  placed  them  in  that  point  of 
light  to  which  the  weaknefs  of  human 
underftanding  is  allowed  to  afpire. 

B:  is  intirely  to  the  defire  of  coming  at 
truth  by  fuch  methods,  that  we  are  to  at-- 
tribute  the  inilitution  and  flourilhing  con- 
ditfen  of  thofe  glorious  and  renowned  af^ 
femblies  of  able  and  learned  men  in  lb  many 
cities  of  Europe.  I  mean  their  academies, 
Thefe  great  men,  accullomed  never  to 
truft  the  eyes  of  others,  nor  even  their 
own,  till  they  had  obferved,  and  tried,? 
and  again  tried  and  obferved,  began  to-^ 
wards  the  n.iiddle  of  the  Seventeenth  cen- 
tury to  aflemible  together  in  Florence  j  and 
at  length,  animated  by  thcjpincely  liberali- 
ties and  muni'jL^cence  of  prince  Leopold, 
afterwards  cardinal  of  Medicis,  and  of  the 
great  duke  F^i^iinand  It  botk  admirers 
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^d  patfons  of  the  fciences  and  fine  arts, 
iftflituted  the  academy  del  Cimento.  In 
i66j^  they  publilhed  i  faggi  di  naturali  ef- 
perienze,  written  with  lingular  chaftity  and 
elegance  of  ftile,  by  count  Lorenzo  Ma- 
galotti,  and  lately  tranflated  into  Latin,  by 
that  learned  Dutchman  Mufrchenbroc]<, 
which  will  remam  to  lateft  poilerity  lb 
many  teflimonies  of  Italian  diligence,  pe- 
netration, and  precifion,  in  making  expe- 
riments. And  indeed  there  is  feldom  any 
thing  more  wanting,  to  leave  the  Italian  ge- 
niufes  no  room  to  envy  other  nations,  than 
an  exemption  from  the  drudgeries  of  common 
life,  and  fuch  further  rewards  and  encourage- 
ments as  might  make  them  exert  thofefmgular 
talents  beftowed  on  them  by  providence,, 
and  indefatigabiy  afpire  to  great  things^ 
In  the  fame  manner,  and  nearly  at  the 
fame  time,  with  the  academy  of  Ci- 
mento, ftarted  up  in  England  the  Royal 
Society,  in  Paris  the  Royal  Academy  of 
Sciences,  in  Germany  that  of  the  Curicfi 
Natura^   the  academies  of  Berlin,    Up- 
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M^  Peterlturgh,  and  Gottingen.  Thefe 
were  followed,  in  the  beginning  of  die 
prefent  century,  by  our  Inflitute  and  aca- 
demy of  Bologna.  An  ardent  thirft  for 
knowledge  brought  together  in  the  houfs 
of  dodtor  Sandri,  the  following  learn- 
ed men,  viz.  Stancari,  Morgagni,  the 
three  Euflachios,  and  the  two  Manfre^ 
dis,  a  family  no  lefs  qualified  than  that  of 
the  three  Zanottis,  to  render  their  coun- 
try illuftrious^  a  tafte  and  genius  for  learn- 
ing being  fo  natural  to  them,,  that  even  the 
women  have  excelled  in  the  mathematics  oj 
belles  lettres.  The  fame  of  this  aiTembly, 
foon  made  its  way  over  the  Alps,  and  thefe 
bright  and  penetrating  geniufes  were 
taken  notice  of  by  a  nobleman,  fond  of 
the  iciences,  and  zealous  for  the  honour 
of  his  country,  who  requelted  them,  to 
the  great  concern  of  do(!R;or  Sandri,  to  make 
ufe  of  his  houfe,  and  meet  there  Ibme  days 
in  every  week,-  as  they  might  be-  able  more 
conveniently  to  confer  with  each  other,, 
and  communicate  their  obfervations,   and 
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difcoveries.  This  happened  in  1 705^ 
This  nobleman  was  count  Marfigli,  known 
to  the  republic  of  letters  by  his  expenfive 
works,  which  prove  him  to  have  been  a 
man  of  uncommon  parts  and  learning,  es- 
pecially in  natural  hiflory.  The  count,  un- 
willing that  fuch  ufeful  diicoveries,  made 
in  his  own  houfe,  fhould  any  longer  re- 
main in  obfcurity,  prevailed  on  the  pope^ 
and  the  fenate  of  Bologna,  to  patronize 
and  promote  an  inftitution,  which  fo  inde- 
fatigably  cultivated  the  fciences.  The  con- 
fequence  was  that  the  inllitute  was  erefl- 
ed  and  eflabliihed  in  1712,  and  opened 
for  the  firll  time  with  a  great  concourfe  of 
all  ranks,  the  thirteenth  of  March  in  the 
y^ar  1714.  So  learned  an  academy,  fure- 
iy,  will  never  forget  the  Iplendid  magnifi- 
cence of  that  nobleman,  who  beftowed  upon 
it  a  very  large  and  mofb  valuable  collecLion 
of  natural  curiofities,  with  inflruments 
and  machines  made  by  him  in  his  exten- 
five  travels,  and  brought  together  with 
infinite  expence.  I  have,  often  had  an  ac- 
count 
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count  of  this  happy  dtablifhment,  from 
xny  moH  amiable   rnafter  the  Abate  Ge- 
rolamo  Tagliazucchi,  who  was  not  only 
a  profcmnd  mathematician  and  philofopher,  , 
and  an  excellent  orator  and  poet,  but  like- 
wife  a  zealous  and  indefatigable  promoter 
of  the  fcience^  and  polite  arts.     Whoever 
knows  what  gratitude  is,  muft  readily  con- 
ceive how  bitterly  I  do  and  fhall  always ; 
regret  the  irreparable   lofs  of  fo  great  a. 
man,  who  with  unfpeakable  goodnels  andi 
affeftion   attended;  to   my   education  for 
eighteen  years  together,  guiding  meaip  the  ■ 
fleep  paths  of  thofe  fciences,  which  him- 
felf  pofTeffed  in  a  fupreme  degree.     But  I 
mull  not  now  indulge  my  defire  of  doing: 
juftice  to  his  merit. .    The  time  will  comej,. 
jand  I  hope  it  is  not  far  off,  in  which  I  fhaU- 
endeavour  to  let  mankind  know,  how  much., 
thejr  are  indebted  to  him,  by  publifhing: 
the   colk5lion  of  poems  p^omifed  by  hinv 
in  the  prefatory   difcourfe   to  his  coUec^ 
Hon  of  frofe    writings  for  the  ufe  of  the 
royal  fchools^    and  all  his   other  works.; 
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moil  of  them  compofed  in  the  royal  uni- 
verfity. 

But  to  make  an  end  of  this  digreffion, 
occafioned  by  the  pleafing  remembrance  of 
fb  good  a  mailer,  the  works  continually  if- 
fuing  from  thefe  fb  iUuftrious  academies^ 
which  have  chiefly  at  heart  the  cultivatioir 
and  improvement  of  phylics,  botany,  ana- 
tomy, phifiology,  and  medicine,  evidently 
prove,  that  there  is  no  road  but  that  of  ex-* 
perience  and  obfervation,  by  which  a  mam 
can  hope  to  make  any  progrefs  in  thefe 
fciences,  and  attain   any   degree   of  true- 
knowledge.      And,   not  to  dwell   longer 
©n  the  already  mentioned  branches  of  learn- 
ing, it  is  cert^n  that  tl^  medical  hiftories 
of  uncommon  difeafes,  and  fuch  fingular 
cafes  as  there  are  few  opportunities  of  ob- 
ferving,  of  which,  however,  we  have  now 
many  volumes  publifhed  by  different  per-^ 
fons,  (would  to  God,   they  had  been  all 
written  with  equal  diligence  and  accuracy, 
and  with  lefs  fondnefs  for  the  marvellous 
than  the  truth)  all  tend,  if  we  confider  them 
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With  an  equitable  eye,  to  the  fame  laudable 
end.  AinongthefefingularcafeSjWemaycer- 
tainly  venture  to  rank  that  I  am  now 
about  to  fpeak  of;  an  event  fo  thoroughly 
furprifing  in  all  its  circumflances,  that  for 
my  part,  I  may  fafely  affirm,  I  never 
heard  or  read  of  any  thing  like  it. 

It  has  hitherto  been  the  almoll  general 
opinion  of  philofophers,  that  the  vapoui*s 
and  exhalations  of  earthly  bodies,  by 
whatever  caufes  (repeated  experiments  may 
perhaps  difcover  and  determine  them)  car- 
ried into  the  atmofphere,  afcend  to  different 
heights,  on  account  of  the  different  denfity, 
"and  confequentiy  different  fpecific  gravity 
of  the  air  at  different  diftances  from  the 
earth;  and  that,  whenever  thefe  vapours 
or  exhalations  acquire  a  greater  fpecific 
gravity  than  that  of  the  air  in  which  they 
float,  they  fall  back  towards  the  furface  of 
the  earth.  This  has  hitherto  been  chiefly 
attributed  either  to  the  fun's  early  rays 
ftriking  directly  againfl  thefe  vapours,  and 
'  fo  bearing  them  down  to  the  earth  :  or  to 
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their  requiring  more  time  to  be  heated, 
-and  confequently  rarified  by  the  fun's  rays, 
than  the  circumambient  air^  which,  as 
lighter,  mull  of  courfe  let  them  fall  to  the 
earthy  a  thing  we  may  often  obferve  in 
fpring  or  autumn,  along  rivers  and  other 
waters,,  v/hich  continue  for  fome  tim.e  co- 
vered with  a  thick  fog :  or  to  the  quantity 
o£  vapours  already  raifed  into  the  atmo- 
iphere,  as  being  fo  great  that  new  ones 
cannot  find  roam,  enough  to  difperie  in  it, 
and  therefore  meeting  with  a  refiflance  fu- 
perior  to  that  with  which  they  are  impelled  : 
or  to  the  vapours  being  of  fuch  difterent 
qualities,  that  they  ca^nnot  mix  v/ithout 
producing  a  kind  of  femientative  motion 
fliHicient,  as  we  may  obferve  ia  chemical 
operations,  to  precipitate  fome  of  them  :  or 
elfe  to  the  air  fupporting  the  vapours,  be- 
ing fwept  from  under  them  by  horizontal 
winds,  and  giving  v/ay  to  a  rarer  air,  lefs 
qualified  to  fupport  their  bodies  moving,. 
as  every  one  knows,  towards  that  quarter 
in  which  they  find  the  leaft  refiftance  :  or 
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tlfe  to  the  winds  blowing  in  an  oblique  direc-^ 
tion  towards  the  earth,  and  carrying  the  va-- 
pours  with  them  in  the  fame  direction :  or 
clfe,  in  fine,  to  their  being  driven  one 
againft  another  by  oppofite  winds,  or 
againlt  hills  and  mountains,  and  thereby 
eondenfed  fo  as  to  become  heavier  than  the 
air  itfelf.-  For,  Ibme  of  thefe  caufes,  or, 
perhaps,  others,  which  '  may  be  hereafter 
difcovered  by  the  exaft  obfervations  of 
philofophers,  deftroying  the  equilibrium 
between  the  vapours  floating  in  the  air,  and 
the  air  itfelf  V  it  is  evident  that  thefe  vapours 
mufl  fall  back  to  the  furface  of  the  earth, 
and,  in  their  fall,  form,  according  to  their 
weight,  fize,  and  figure ;  fog,  rain,  fnow,  or 
fome  other  of  thefe  appearances,  by  the  phi- 
lofophers ftiled  aqueous  meteors.  Among 
the  caufes  which  make  the  earthly  vapours 
mixed  with  the  air,  fall  back  to  the  earth, 
that  of  the  winds  driving  them  againft  the 
mountains,  with  which  we  are  in  a  manner 
entirely  furrounded,  is,  as  far  as  we  can  hi- 
therto guefs,  the  moft  common  caufe  ia 
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this  part  of  the  world.  And  therefore  we  know 
that  there  fails  more  rain  and  fnow  in  the 
mountains,  than  in  the  fiat  country  ;  rain, 
when  there  is  not  cold  enough  to  freeze  the 
vapours  before  they^  come  near  the  earth ; 
and  fnov/,  wherever  they  mix  with  any 
of  thofe  particles  capable  of  producing 
congelation,  or  the  air  itfelf  is  cold 
enough  to  have  alone  that  effect.  But  as 
it  is  reafonable  to  believe,  that  the  air  of 
mountains  is  lels  warm  than  that  of  plains, 
hence  it  follows,  that  it  muft  oftener,  and 
more  heavily  fnow  on  the  former,  thaE§ 
on  the  latter.  Three  years  ago,  at  fix 
o'clock  in  the  morning  of  the  twenty-eighth 
of  July,  the  fpirit  of  a  Reaumeriau  ther- 
mometer of  mine,  was  but  five  degrees 
above  the  freezing  point  at  the  baths  of 
Valdieri ;  and  about  five  in  the  evening, 
when  it  had  got  up  to  eleven  degrees,  there 
fell  for  the  Ipace  of  half  an  hour,  a  frozen 
rain,  which,  all  to  its  being  a  little  more 
denfe,  had  the  appearance  of  fnow; 
whereas  in  another  thermometer  of  mine 
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at  Turin,  and  the  fellow  to  the  firll,  the 
Ipinc  rofe  at  the  fame  time  to  twenty  de- 
grees, as  appears  from  the  notes  taken  by  the 
perfon  whom  I  had  ordered  to  obferve  it  in 
my  abfence.     The  fame  thing  had  already 
happened  about  fix  in  the  evening  of  the 
twenty-fecond,  when  the  fpirit  of  the  ther=* 
mom.eter  at  the  bath,  was  at  twelve  ;   and 
that    at   Turin   at   twenty-feven   degrees. 
On  the  ninth  of  June,  of  the  year  1 749, 
there  fell  in  the  valley  of  Demonte,  and 
likewife  in  the  town  itfelf,  fo  great  a  quan- 
tity of  fnow,  that  it  covered  the  earth  to  the 
height  of  fix  of  our  inches.     To  this  it  is 
owing,   that  in  the   mountains   the  fnow 
fometimes  falls  in  fuch  vail  quantities,  and 
accumulates     to    fuch     a    degree,    that 
when   arifen   to'  a  certain  height,  it  falls 
into  the  lower  grounds  in  immenfe  heaps, 
which  in  our  country  are  called  Valanche^ 
(a  word  derived  from   the  .French  word 
Lavange)   and    which,    perhaps,    by   the 
Tufcans    are    called    Labine   or    Lavine, 
This    ilate    of  the    fnow   is   not  unlike 
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what  the  illulLrious  Tozzetti  relates  of 
heaps  of  ftones,  in  his  account  of  fome 
journics  made  by  him,  through  different 
parts  of  Tufcany.  Defcribing,  in  his  firft 
tome,  the  valley  of  Buti,  he  thus  fpeaks  of 
the  declivity  called  II  Sajfeto.  "  In  order 
to  underfland  the  meaning;  of  this  word 
SaJfetOy  it  is  proper  to  obferye,  that  the 
fides  of  the  Pifan  mountains  are  gene- 
.rally  fo  very  Iharp  and  lleep,  that  the  rain 
waters -in  their  defcent  along  them^  acquire 
a  furprifmg  degree  of  velocity  and  flrength. 
Befides,  as  thofe  mountains  are  very  high, 
and  near  the  fea,  the  clouds  eafily  ftop  on 
their  fummit,  and  almoft  inftantaneoufly 
diffolve  into  catara6ls5  which  tumbling 
headlong  down  the  precipice,  and  every 
moment  acquiring  new  bulk  and  ftrength, 
carry  along  with  them,  all  the  loofe 
and  fmgle  flones  they  meet  with ;  and  then 
by  the  dafhing  of  thefe  ftones,  and  their  own 
fhock,  root  up  all  the  fir  and  chefnut-trees 
they  meet  with,  and  roll  through  a  great 
extent  of  country,  a  horrible  quantity  of 
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Jargc  ftones,  till  the  declivity  decreafing, 
and  confequently  their  own  flrength,  they 
are  obliged  to  leave  them  behind.     Thefe 
Lahine^  or  vaft  heaps,  which  confift  of  no- 
thing but  ftones  (the  earth  being  carried  off 
to  the  bottom  along  with  the  water)  are     | 
called  Safleti,  and  are  very  common  in  the . 
Pifan  mountains,  elpeciaily  in  the  valley 
of  Calci,  and  are  vifible  at  a  great  dif- 
tance,  for  they  look  like  fo  malny  fquares,: 
or  naked  flips  of  ground  in  the  midft  of 
thick  woods."     The  learned  Scheuchzer,. 
in  order  to  difplay  in  his  fourth  journey 
over  the  Swifs  alps,  the  great  danger,  to 
which  perfons  travelling  by  mount  Got- 
tardo  are  expofed  by  thefe  Valancas,  be- 
gins by  explaining  the  word  itfelf,  and  fays^ 
"  Lahina  vel  Lahen^^  vocabulum  ad  ulti-- 
mam  latinitatem  relegandum  notat  nivof  s 
ingentes  moles  conglomeratas,  quas  per  de* 
clivia  Alpium  latera  labi  (inde  autem  no* 
men)  folent.     Milii  cum  Simlero  de  Alpi- 
bus,  p.  113.  videtur  latina  asque  acgerma- 
nica  denominatio  arceffenda  a  Rhastis,  qui 
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italico  idcomate  labinas  vocant  Lavinej 
yernaculo  aiitem  LavigneP  And  thefe  he 
reduces  to  two  principal  kinds,  one  of 
which,  he  fays,  is  called  by  the  Italians 
Lavina  di  freddo^  the  other,  Lavina  di  caldo, 
"  Labinarum  genera  funtpotiffimiiumduo, 
unum,  fi  novas,  &  moUes  duntaxat  nives 
conglobantur,  et  labuntur.  Simler  p.  1 1 30 
b.  vocant  has  Windlowenen^  turn  a  cauia, 
vento  nivem  recens  delapfam  commo- 
vente,  turn  ob  efFe(5lum,'  quoniam  celeriter 
ruunt,  et  lapfu  fuo  ventum  procellofum  ex- 
citant, qui  etiam  eminus  quaeque  profternit, 
abietes  craiTifimas  frangit,  homines  et  ju- 
menta  fufFocat,  sedes  &  ftabula  fubvertit ; 
item  Stauhlowinen^  Staubloweln  (Rahm 
Gelpr.  p.  132)  a  vento  et  pulvere  nivofo, 
quo  conilat,  et  quaevis  in  valle  obvia  obtegit 
ac  involvit  •,  alji  mr  i^oxnv  Schneelauwinen^ 
quod  ex  mera  nive  conftant :  Itali  Lavine  di 
freddo^  Engadienfes  Lavigne  dafraid^  quafi 
dicas  Lahinas  ex  f rigor e^  Lahims  Hyemaks^ 
hybernas  •,  quoniam  hyeme  potiffmum,  et 
frigidiflima  aeris  temperatura  (qua  nivei 
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flocci  recens  lapfi  raram  porofam  con  fti- 
tuunt  maiTam  a  vento  quovis  facile  diffipa- 
bilem,  nee  dum  propius  coa6lam)  oriri  fo- 
lent.  Sunt  has  admodum  periculofe,  eo 
'fcilicet  fenfn,  quatenus  fuganon  tarn  facile 
evitari  pofTunt,  et  cito  faspe  viatores  obru- 
unt,  nee  via  redia  decurrunt,  fed  a  vento 
flante  nunc  hac,  nunc  iliac  pelluntur;  alio 
tamen  refpecflu  minus  lethales,  quam  qus 
jmox  defcribendas  veniunt,  quoniam  minus 
funt  compadlse,  ut  qui  iis  involvuntur  faci^ 
lius  fe  extricare  queant,  nee  vitam  ftatim 
fuffbcati  amittant."  This  firft  kind  de- 
fcribed  by  Scheuchzer  is  not,  I  think, 
called  Valanca  by  our  Alpineers,  but  T'^r- 
menta^  a  word  taken  from  the  French 
Tourmente^  fignifying  properly  fnow  whirl-- 
€d  about  with  great  impetuofity  by  the 
wind,  which  tears  the  thickell  and  flouteft 
trees  from  their  roots,  beats  down  animals 
to  the  ground,  and  faffocates  them  -,  as  is 
too  often  the  cafe  with  thofe  who  are  in- 
difcreet  enough  to  attempt  the  paiTage  of 
the  Colk  di  X.enda^  or  Mount  Cenis,  at  a 

time 


C    23    3 

time  judged  improper  by  thofe  who  conti- 
nually refide  in  fuch  fituations,  and  can 
therefore  foretell,  by  certain  figns,  the  fud- 
den  rife  of  thefe  terrible  whirlwinds.     Of 
the  fecond  kind  he  writes  thus  :  "  Alte- 
rum.  p^rgit  Sml.  quod  inveteratam  nivem 
quoque  trahit,  et  multum  terrs  fecum  ab- 
ripit.     Nuncupantur  hs  Schlofs  et  Schla- 
glauw'inen^  quoniam  non  tarn   fecundante 
vento,  quam  ponderofa  mole  cuncfla,  quae 
in  via  occurrunt,  profternunt,  diruunt,  nee 
folam  nivem  fecum  vehunt,  fed  et  arbores 
radicitus  extirpatas,  rupes  et  faxa  prsgran- 
dia  •,  et  viatores,  quos  corripiunt,  vel  lla- 
tim  fuffocant,  vel  tam  arfle  claudunt,  ut 
capite  folo  liberi,  reliquo  autem  corpora 
integro.  involuti  fefe   exolvere  nequeunt, 
fed  perire  necefTum  habeant.     Hoc   fane 
fenfu  prioribus  funt  magis  exitiales,  minus 
tamen  periculofs,  quatenus  non  tam  cito 
defluunt,  nee  etiam  tam  latum  occupant 
fpatium,    quin   mature   confpe6l^   evitari 
polTint.     Itali  hoc  labinarum  genus  vocant 
Lcivina  di  caldo^  Engadienfes  Lavigna  da 
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ifeW,  quoniam  verno  potifTinuim  tempore, 
quo  calor  redit  et  nives  conftipat,  excitari 
folent.  Solent  hse  delapHi  fuo  ingentes 
concitare  fragores,  tojiitrui  fimiles,  ob  con- 
culTam  violenter  terram,  et  repercufTum  ad 
latera  montium  aerem  tremulum."  Here 
with  lis,  this  fecond  kind  is  alone  called 
Valanca  \  which  word  I  muft  beg  leave  to 
ule  in  relating  an  event  that  happened 
a  few  years  ago  in  our  neighbourhood. 

It  has  been  obferved,  that  the  Valancas 
of  fnow  are  formed  two  feveral  ways.  The 
jfirft  is,  when  the  fnow  falls  for  fome  length 
of  time,  and  in  large  quantities,  on  a  plain, 
forming  with  the  horizon,  an  angle  of 
45^  or  thereabouts,  and  heated  to  fucha 
degree,  as  little  by  little  to  melt  that  part 
of  the  fnow  which  immediately  covers  it. 
For  the  whole  body,  it  is  plain,  refling  on  a 
furface  too  fmooth  and  flippery  to  retain  it, 
cannot  but  Aide  away,  and  tend  down- 
wards; fo  that,  if  by  fuch  motion,  it 
reaches  a  precipice,  it  mull  fall,  and  in 
confequence  of  the  impetus  acquired  by 
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fuch  fall,  continue  to  move  and  run  even 
over  any  little  horizontal  plain  it  may 
meet  with,  till  it  meets  with  fome  refif- 
tance  capable  of  effeclually  flopping  it.  It 
IS  in  this  manner,  and  for  the  very  fame 
■reafon,  that  often  pretty  large  tra^fls  of  land, 
with  the  plants,  trees,  and  fometimes  even 
.  the  houfes  upon  them^'  get  loofe  from  the 
hills  ^  when  the  earth  in  which  tliey  are 
fixed,  is  of  fach  a  confiilence  as  to  let  the 
v/ater  through  it  in  iliincient  quantity  to 
deflroy  its  adhelion  to  the  part  immediately 
under  it,  and  fo  move  towards  that  fide 
where  the  declivity  is  greateil ,  ilidirig,  if 
the  plane,  upon  which  they  move,  makes 
with  the  horizon  an  angle  lefs  than  45 '^j 
and  rolling  and  tumbling  if  it  happens  to 
be  much  greater.  The  other  way,  in 
v/hich  valancas  are  fonned,  is  v/hen  the 
fnow  accumulates  on  a  plain,  m.aking  v/ith 
the  horizon  lan  an^le  m.uch  o-reater  than 
forty-five  degrees,  till  the  perpendicular, 
from  its  center  of  gravity,  falling  v/ithout 
the  bale,  or  its  weight  growing  "too  great 
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for  the  force  with  which  it  adheres  to  the 
ground,  the  whole,  or  a  great  part  of  it, 
fuddeniy  gets  loofe,  and  ruihing  down  vio- 
lently, overturns  every  thing  that  oppofes 
its  headlong  courfe.     Now,  it  is  but  too 
often  we  have  in  our  mountains,  fatal  in- 
fiances  of  both  thefe  kinds  of  valancas.     In 
the  months  of  February  and  March  of  the 
year  1755,  v/e  had  in  Turin,  a  great  fall  of 
rain,  the  fl<-y  having  been  aimoll  conilantly 
overcail  from  the  ninth  of  February,  till 
the  twenty-fourth  of  March.     During  this 
interval,  in  which,  namely,   on  the  thir- 
teenth of  February,  the   mercury  fell  to 
twenty-fix  inches  and  eight  lines,  and  never 
rofe  to  above  twenty-feven  inches  and  feven 
lines  -,    it  rained    almoft   every   day,    but 
Xnowed  only  on  the  morning  of  the  twenty- 
firft   of   February,    when   the    liquor    of 
ReaumAir's  therm.ometer,  Hood  but  one  de- 
gree above  the  freezing  point.     Now,  as 
for  the  reafons  already  affigned,  it  often 
fnows  in  the  mountains,  v/hen  it  only  rains 
in  the  plain ,  it  cannot  appear  furprifmg, 

that 


•   [      27      ] 
tliat  during  this  interval,    there   fell  vail 
quantities  of  fnow  in  the  mountains  that 
furround  us,  and  in  courfe,  feveral  valan- 
cas  were  formed.      In  fail,    there    hap- 
pened fo  many  in  different  places  on  the 
fide  of  Aofta,   Lanzo,  Sufa,  Savcy,  and 
the  county  of  Nice,  that  by  the  end  of 
March,      no     lefs     than     two     hundred 
perfons    had    the    misfortune    of    loiing 
their  lives  by  them.     Of  thefe  overwhelm- 
ed by  thefe  valancas,  three  perfons,  liovy- 
ever,    Mary    Anm    Roc  da  '  Bruno  ^    Anne 
Roccia^  and  Margaret  Roccia^  had  reafon 
to  think  themfeives,  m  OLlier  refpe^ils,  ex- 
tremely happy,  having  been  dug  alive  on: 
the  twenty-hfth  of  Apnl,  out  of  a  liable, 
under  the  ruins  of  which,  xhftw  had  been- 
buried,  the  nineteenth  of  March;  about 
nine  in  the  morning,  by  a  valanca  of  fnow, 
forty  two  fcQi    higher  than  the    roof,  to 
the  incredible  furpnfe  of  all  thofe  who  faw 
them,  and  afterwards   heard   them   relate 
how  they  lived  ail  this  while,  with  death, 
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as  we  may  fay,  continually  {laring  them  in 
the  face. 

The  road  from  Demonte  to  the  hig-her 
valley  of  Stura,  runs  amidfl:  many  moun- 
tains, which  joining  one  another,  and 
fbmetimes  rifmg  to  a  very  great  height, 
form  a  part  of  thofe  alps,  by  hiHorians 
and  geographers,  called  maritime  alps,  fe- 
parating  the  valley  of  Stura  and  Piedmont, 
from  Dauphiny,  and  the  county  of  Nice. 
Towards  the  middle  of  the  road  leading  to 
the  top  of  thefe  mountains,  and  on  the  left 
of  the  river  Stura,  v/e  micet  with  a  village 
called  Bergem.olo,  pafiing  through  which 
village,  and  Hill  keeping  the  road  through 
tlie  faid  valley,  we,  at  about  a  mile  dif- 
tance,  arrive  by  the  v/ay  laid  down  (Plate  i. 
num.  20.)  at  a  little  hamlet  called  Berge- 
moletto,  containing  about  one  hundred  and  j 
ftfty  fouls.  This  hamlet  is  laid  down  in  ' 
the  hril  plate,  which  exhibits,  though  not 
precifeiy  as  to  diflance,  the  mountains. and 
the  houfes,  part  Handing  and  part  in  ruins, 
oFVhich  v/e  are    fpeaking.     From    this. 

place 


[      29      ] 

place  there  run  two  narrow  lanes,  both  to 
the  right  and  left,  one  lefs  ileep  and  fa- 
tiguing than  the  other,  and  in  fome  mea- 
fure  along  two  vallies,  to  the  mountains 
number  i.  i.  2,  2.  3.  13.  From  number 
13,  which  exhibits  the  flope  of  the  moun-- 
tain  towards  the  north,  to  the  top  of  that 
marked  3  ;  there  is  no  road  or  path-way 
whatfoever,  and  nothing  is  to  be  feen  on  it, 
but  one  old,  knotty,  and  almofl  branchlefs 
beech-tree.  The  fummit  of  this  mountain, 
as  far  as  number  13,  makes  with  the  hori- 
zon, an  angle  much  greater  than  450,  and 
fo  much  greater  in  fome  places,  as  to  be  in 
a  manner  perpendicular,  fo  that  it  is  a 
very  difficult  matter  to  climb  it,  even  by  a 
winding  path :  It  is  well  known  that 
there  is  no  afcending  fo  fteep  a  plane, 
whofe  horizontal  bafe  is  lefs  than  half  its 
height,  but  by  the  affiilance  of  fteps,  or 
at  leail  a  ferpentine  road.  The  bye  lanes 
on  the  north  fide  terminate  at  number  7, 
from  whence,  with  fome  difficulty,  one 
reaches  by  a  fide  road,  number  13.     In  the 
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environs  of  number  lo,  and  fomewhat 
higher,  as  well  as  on  the  other  fide,  going 
towards  number  8  ;  and  near  the  fummits 
are  feveral  copfes  of  beech,  birch,  and  myr- 
tle, whofe  berries  yield  food  to  the  ghea- 
fants,  that  oftealive  fecureiy  in  thefe  moun- 
tains ^  to  thefe  copfes  too,  the  Alpineers 
iin  fummer,  lead  their  goats  and  other  cat- 
tle to  feed  in  the  fummer  months.  From 
number  1 2  to  number  1 1 ,  the  road  is  in  a'  : 
rrianher  level  -5  from  number  1 1  to  number 
10,  the  ileepeii  ,  afcent  of  the  whole 
valley,  is  about  a  quarter  of  a  miile  j 
and  from  number  io  to.  number  9,  it  is  al- 
liiofl  three  quarters  of  a  mile  :  I  call  it  ihe 
fleepefc  afcent,  becaufe,  going  by  the  ufual 
path  of  the  Alpineers,  from  number  iq  to 
nmnber93  they  count  about  a  mile  and  a  half; 
arid  from  number  1 1  to  number  10,  about 
a  mile.  On  the, other  iide,  pafTing  by  the 
Valley  marked  4  and  8,  and  going  to  the 
fummits  marked  i,  2.  the  way  isihorter^, 
and  the  afcent  miuch  lefs  difagreeable.,  for 
by-it  one  may  reach  the  higheil  fummitof 
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both.     At  a  little  diftance  from  Bergerrtd- 
letto,  and  on  both  fides  of  it  to  the  eail  and 
fouih,  we  meet  with  a  variety  of  medicinal 
and  odoriferous  plants,   fuch  as  mountain 
wormwood,  Gomm.only  called  Genepi^  gen- 
tian, imperatoria,  valerian,   and  veronica; 
and  on  the  declivity  towards  the  weft,  there 
are  fome   meadows  which  yield  tolera,ble 
crops  of  hay,  and  fome  corn-fields  bearing 
rye  and  Indian  wheat,  the  bread  of  which, 
with  milk  and  chefnuts,  are  all  the  fupport 
of  the  inhabitants.     Thefe,   hoy/ever,  for 
the  greateil  part,  though  deprived  of  the 
numerous  conveniences  and  comforts  of 
life,  enjoyed  in  great  towns,   and  even  in 
the  villages  of  the  flat  countr}^,  live  per- 
fe(flly  fatisfied  v/ith  their  lot,  are  fcrong, 
hardy,  and  in  general  very  long  lived  :  as  is 
often   the    cafe   in   mountains,    in    V'/hich 
we   meet    with    very    old   men,   ilraight 
and  robuil,  owing  to  the  wholefomenefs  of 
the  air  and  w^ater  they  enjoy,  and  the'plain- 
nefs  of  their  diet.     About  ten  years  ago,, 
there  died  in  Bergemoletto,  one  Anthony 
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Bertolotti,  at  the  age  of  one  hundred  and 
twelve  years,  and  fometime  before,  ano- 
ther of  one  hundred  and  ten.  Now  it  was 
from  the  fummit  of  the  aforefaid  mountains 
marked  i.  i.  2.  2.  3.  13,  that  fell  the  va- 
lancas  of  fnow,  v/hich  did  fo  much  mif- 
chief,  and  almofl:  entirely  deilroyed  the 
hamlet  of  Bergemoietto.. 

According  to  the  obfervations  of  Kepler, 
dcs  Cartes,  Bartolini,  who  firil  made  them 
in  Flanders,  and  afterwards  in  the  year 
1660,  in  Denmark;  likeSvife  thofe  of 
MafTchenbrok,  Dortous,  Mairan,  and  o- 
thers,  the  fmall  particles  of  which  fnow  is 
compofed^  are  almoft  always  of  a  hexago- 
nal form.  Des  Cartes,  indeed,  had  {ttn 
feme  that  were  octangalar,  and  Bartolini, 
fome  that  were  pentagonal,  and  others, 
feme  of  various  other  forms,  owing  to  the 
union  of  feveral  fmall  flakes,,  in  confequence 
of  which,  it  fometim.es  refembles  wool, 
and  fom.etimes  down,  feathers,  liars,  wheels, 
or  rofe3-  But  we  may  eafily  conceive,  how, 
by  means  of  its  hexagonal  figure  alone,  the 
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particles  of  fnow  can  take  fuch  hold  of 
each  other,  as  to  acquire,  when  many  of 
them  are  comprefTed  together,  a  roundifn 
form.  Of  this  we  have  an  inflance,  in  the 
fnow-balls  which  children  make  in  winter, 
by  preffing  the  fnow  equally  on  all  fides 
with  their  hands,  as  might  be  done  v/ith 
wax,  mud,  and  fuch  other  fubilances. 
But  this  aptnefs  of  fnow  to  acquire  a 
roundilli  form,  is  mofi  confpicuous  in  the 
balls  firll  made  by  fuch  equal  compreffion 
and  then  rolled  along  the  fnow ;  for  they 
fo  eafily  lick  it  up,  and  fo  firmly  retain  it,; 
as  to  become  much  larger,  and  llill  retain 
their  roundifhform  •,  efpecially  if  the  fnow, 
along  which  they  are  thrown,  has  fome  de- 
clivity, and  is  fo  newly  fallen,  as  not  to  be 
yet  hardened  by  the  froil.  Now,  by  apply- 
ing what  we  thus  fee  daily  happen  in  regard 
to  ihow-balls  to  the  cafe  in  hand,  we  may 
eafily  conceive  how  a  heap  of  fnow,  may 
in  its  fall,  encreafe  to  fuch  a  degree,  as  to 
form  a  valanca  capable  of  overwhelming 
a  vaft  number  of  houfes.  The  bad  wea- 
ther which  prevailed   in   fo  many  other 
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places,  prevailed  likewife  in  the  For  eft  a  of 
Bergemoletto.  By  this  word  Forefta^  the 
Alpineers  underfland  the  villages  dif- 
perfed  over  the  vallies  covered  with  fmall 
trees  and  bufhes,  and  furrounded  with  high 
mountains  -,  for  it  began  to  fnow  early  in 
March,  and  the  fall  encreafed  fo  much  on 
the  1 6,  17,  18,  and  19,  that  m.any  of  the 
inhabitants  began  to  apprehend,  and  not 
without  re afon,  that  the  weight  of  that 
which  v/as  already  fallen,  and  Itiil  continued 
^o  fall,  might  cruih  their  houfes,  built  with 
ftones  peculiar  to  the  country,  cemented 
by  nothing  but  mud,  and  a  very  fmall  por- 
tion of  lime,  and  covered  with  thatch  laid 
on  a  roof  of  fhingles  and  large  thin  ftones,. 
fupported  by  thick  beaiTiS.  They  there- 
fore, got  upon  their  roofs  to  lighten  them 
of  the  fnow.  At  a  little  diflance  from  the 
church  marked  7,  flood  the  houfe  of  Jofeph 
Roccia,  a  man  of  about  fifty,  hufband  of 
Mary  Anne,  born  in  Demonte,  of  the  fa- 
mily of  Bruno ;  who,  with  his  fon  James, 
a  lad  of  fifteen,  had,  like  his  neighbours, 
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got  upon  the  roof  of  his  houfe  on  the  19  th  in 
the  morning,  in  order  to  lefTen  the  weight 
on  it,  and  thereby  prevent  its  deflruc- 
tion.  In  the  mean  time,  the  clergyman 
who  lived  in  the  neighbourhood,  and  was 
about  leaving  home,  in  order  to  repair  to 
the  church,  and  gather  the  people  to- 
gether to  hear  m.afs  ;  perceiving  a  noife  to- 
wards the  top  of  the  mountains,  and  turn- 
ing his  trembling  eyes  towards  the  quarter 
from  whence  he  thought  it  came,  difco- 
vered  tv/o  Falancas  driving  headlong  to- 
wards the  village.  Wherefore,  raifmg  liis 
voice,  he  gave  Jofeph  notice,  inilantly  to 
come  dov/n  from  the  roof,  to  avoid  the  im- 
pending danger ;  and  then  im.mediately 
retreated  himfelf  into  his  own  houfe. 

Thefe  two  valancas  fet  off  at  once,  in  a 
manner,  from  number  i,  i,  2,  2.  and  as 
they  ran  along  a  plane  forming  with  the 
horizon  an  angle  I'efs  than  45^,  it  is  pretty 
evident  that  they  are  to  be  deemed  of  the 
firil  kind.  They  met  and  united  at  num- 
ber 8,    ib  as  to  form  but  one  valanca ; 

which 
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which  ccntinned  to  defcend  towards  the 
valley,  where,  on  account  of  the  increafe 
of  its  bulk,  the  dimunition  of  its  velocity, 
and  the  infenfible  declivity  of  the  plane,  it 
ftopped  at  number  4  •,  and  arreiled  by  the 
neighbouring  mountain,  though  it  co- 
vered a  large  tra6l  of  land,  did  no  damao;e 
either  to  the  houfes  or  the  inhabitants. 
Jofeph  Roccia,  who  had  formerly  ob- 
ferved  that  the  fall  of  one  valanca,  was 
often  attended  with  that  of  others,  immedi- 
ately came  off  the  roof  at  the  prieft's  no- 
tice, and  with  his  fon  fled  as  hard  as  he 
could  tovv^ards  the  church,  without  v/ell 
knowing,  hov/ever,  which  way  he  went  ^  as 
is  ufually  the  cafe  with  the  Alpineers, 
when  they  guefs  by  the  report  in  the  air, 
that  fome  valanca  is  falling,  or  leeing  it  fall 
With  their  own  eyes.  The  poor  man  had 
fcarce  advanced  forty  fleps,  when  hearing  his 
fon  fall  juft  at  his  heels,  he  turned  about  to 
aflift  him,  and.  taking  him  up,  faw  the  fpot 
on  which  his  houfe,  his  liable,  and  thofe  of 
fome  of  his  neighbours  flood,  converted  into 
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a;  huge  heap  of  fnow,  without  the  kafl  figii 
of  either  walls  or  roofs.  Such  was-  his  ago- 
ny at  this  fight,  and  at  the  thoughts  of  having 
loft  in  an  inftant,  his  wife,  his  fifter,  his  fa- 
mily, and  all  the  little  he  had  favedy 
with  many  years  increafmg  labour  and  oeco- 
nomy,  that  hale  and  hearty,  as  he  was,  he 
irrmiediately,  as  if  heaven  and  earth  were 
come  together, .  loft  his  fenfes,  fwooned 
away,  and  tumbled  upon  the  fnow.  Hisr 
fon  now  heloed  him,  and  he  came  to  him- 
ielf  Httle  by  little  j  till  at  laft,  by  leaning  up- 
on him,  he  found  himfelf  in  a  condition  to 
get  on  the  vala,nca,  and  in  order  to  re- 
eftablifti  his  health  there,  fet  out  for  the 
houfe  of  his  friend  Spirito  Roccia,  about 
one  hundred  feet  diftant  from  the  fpat, 
where  he  fell.  Mary  Anne,  his  wife,  who 
was  ftanding  with  her  fifter-in-law  Anne, 
her  daughter  Margaret,  and  her  fon  An- 
thony, a  little  boy  two  years  old,  at  the 
door  of  the  ftable,  number  1 5,  looking  at 
the  people  throwing  the  fnov/  from  off  the 
houfes,  and  waiting  for  the  ringing  of  the 
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bell  that  was  to  call  them  to  prayers,  was 
about  taking  a  turn  to  the  houfe,  in  order 
to  light  a  fire,  and  air  a  fhirt  for  her  huf- 
band,  who  could  not  but  v/ant  that  refrelh- 
ment  after  his  hard  labour.  But  before  Ihe 
could  fet  out,  fbe  heard  the  prieil  cry  out 
to  them  to  come  dov/n  quickly ;  and 
raifing  her  trembling  eyes,  faw  the  forefaid 
valancas  fet  off,  and  roll  down  the  fide  of 
the  mountain  from  number' T,7-a.  2,  2«  and 
at  the  fame  inftant  heard  a  horrible  report 
from  another  quarter,  which  made  her  re- 
treat back  quickly  with  her  family,  and 
fhut  the  door  of  the  ftable.  Flappy  it  was 
for  her,  that  ihe  had  time  to  do  fo^  this 
noife  being  occafioned  by  another  immenfe 
valanca,  the  fole  caufe  of  all  the  mifery 
and  diftrefs  fhe  had  to  fuffer  for  fo  long  a 
time.  And  it  was  this  very  valanca,  over 
which  Jofeph  her  hufband  was  obliged  to 
pafs  after  his  fit,  in  his  way  to  the  houfe  of 
Spirito  Roccia. 

Some  minutes  after  the  fall  of  the  valan- 
ca number  i,  i.    2,  2.  another  huge  one 
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broke  ofF  from  number  3,  13.  dri- 
ing  along  the  valley  number  9,  lo, 
ip5,  18,  15,  19,  6,  11,  12.  it  beat  down  the 
houfes  number  16,  18,  19,  15,  6.  which  it 
met  in  its  courfe.  This  valanca  encreafed 
greatly,  by  the  fnow  over  which  it  pafTed,. 
in  its  headlong  courfe,  and  foon  reached 
number  4,  4.  with  fo  much  impetuofity, 
that  flrikino;  ao-ainll  the  iirfl  fallen  valanca^ 
it  carried  away  great  part  of  it ;  then  re- 
turning back  with  this  reinforcement,  it  de- 
moliihed  the  houfes  of  number  5,  flopping 
in  the  valley  upon  thofe  of  number  6,  15,. 
18,  which  it  had  already  overwhelmed  in 
its  firiL  progrefs  :  So  that,  from  number  12, 
5,  6.  to  number  18.  the  fnow  lay  about 
forty  two  of  our  feet  in  height,  tv^^o  hun- 
dred and  feventy  in  length,  and  about  fixty 
in  breadth.  Here  it  is  to  be  noted,  that 
feven  inches  and  ftrtn  lines  of  our  foot  of 
Eliprandus,  are  equal  to  the  twelve  inches 
of  the  Paris  foot;  fo  that  the  height  of  the 
fnow,  Paris  meafure,  amounted  to  more 
than  ieventy-feven  feet ,  the  length  of  it  to 
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more  than  four  hundred  and  twenty- feven, 
and  the  breadth  above  ninety-four.  Yet 
this  headlong  valanca  did  not  all  of  il 
reach  number  4,  fome  of  it  having  at 
number  10,  ftruck  againft  the  ikirt  of  a 
mountain,  and  thereby  loft  that  part, 
which,  confidering  the  direction  of  its 
courfe,  would  have  infallibly  demolifhed 
the  houfes  of  number  11,  that  remained 
untouched.  Some  people  affirm,  that  the 
concuffion  of  the  air  occafioned  by  this  va- 
lanca, was  fo  great,  that  it  was  heard  at 
Bergemolo,  and  even  burft  open  fome  doors 
and  windows  at  that  place.  This  I  know, 
that  the  damage  occafioned  by  this  valan- 
ca, was  fo  great,  that  nothing  efcaped  it 
in  Bergemxoletto,  but  the  few  houfes  at 
number  17,  the  church  number  7,  and 
the  houfe  of  John  Arnaud  number  14. 
The  firft,  by  being  defended  by  a  rifing 
ground,  which  feparates  it  from  number  5  5 
the  church  and  the  houfe  of  John  Arnaud, 
by  lying  out  of  the  direction  in  which  it 
moved. 

The 
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The  inhabitants  of  Bergemoletto,  whom 
It  pleafed  God  to  preferve  from  this  difaf- 
ter,  remained. 

«  ■■■  As  thofe  v/ho  from  the  fhorc  ; 

"  Joyful  and  fecure,  (land  looking  on 
"  Some  wretched  fhip,  foundering,  in  the 

"  waves,. 
'^  And  only  feel  in  their  brcafls  that  in- 

"^  nate  concern,, 
*'  Arifmg  from  a  compalTion  for  the  mif- 

"  fortunes  of  others, 
*'  And  the  fear  of  what  may  happen  to 

"  ourfelves." 

Being  therefore  gathered  together,  in  or- 
der to  fum  up  their  misfortunes,  they  firlt 
counted  thirty  houfes  overwhelmed ;  and 
then  every  one  calling  over  thofe  he  knew, 
twenty-two  fouls  were  miffing,  of  which 
number,  was  D.  Giulio.  Csfare  Emanuel, 
their  parilh-prieit,  who  had  lived  among 
them  forty  years.  The  news  of  this  terri- 
ble dilafler,    foon  fpread  itfelf  over   the 
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fieighbourhood,  ftriking  ail  thofe  wh© 
heard  it,  with  grief  and  compafTion.  Alt 
the  friends  and  relations  of  the  fufferers, 
and  many  others,  fiocked  of  their  own  ac- 
cord, from  Bersemolo  and  Demonte  i  and 
many  were  difpatched  by  the  m'agiftrates  of 
thefe  places,  to  try  if  they  could  give  any 
relief  to  fo  many  poor  creatures,  who,  per- 
haps, were  already  fuffocated  by  the  vafl 
heap  of  fnow  thai  lay  upon  them  •,  fo  that 
by^the  day  following,  the  number  aiTembled 
on  this  melancholy  occafion,  amounted  to- 
three  hundred.  Jcfeph  Roccia,^  notwith- 
ftanding  his  great  love  for  his  wife  and  fa- 
mily, and  his  defire  to  recover  part  of 
what  he  had  lofl,  v/as  in  no  condition  to 
affift  them  for  five  days,  ovv^ing  to  the 
great  fright  and  grief,  occafioned  by  fo 
fhocldng  an  event,  and  the  fwoon  which 
overtook  him  at  the  firll  fight  of  it.  In 
the  mean  timxc,  the  reft  were  trying,  if,  by 
drivino;  iron-rods  throus;h  the  hardened 
fnow,  they  could  difcover  any  roofs  y  bu: 
they  tried    in    vain.     The  great  folidity 
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and  compa6lnefs  of  the  valanca,  the  vaft 
extent  of  it  in  length,  breadth  and  heighth, 
together  with  the  fnow,  that  ftili  con- 
tinued  to  fall  in  great  quantities,  eluded 
all  their  efforts ;  fo  that  after  feme  days 
labour,  they  thought  proper  to  defiit  from 
their  trials,  finding  that  it  was  throv/ing 
away  their  time  and  trouble  to  no  purpofe. 
The  hufband  of  poor  Mary  Anne,  no 
fooner  recovered  his  flrength,  than  in 
company  with  his  Ion,  and  Anthony  and 
Jofeph  Bruno,  his  brothers-in-law,  v/ho 
had  come  to  his  afTilLance  from  Demonte^ 
where  they  lived,  did  all  that  lay  in  his  power 
to  difcover  the  fpot,  under  which  his  houie, 
and  the  liable  belonging  to  it,  v/ere  fitu- 
ated.  But  neither  himfelf,  nor  his  re- 
lations, could  make  any  difcovery  capable 
of  affording  them  the  fmalleil  ray  of  com- 
fort; though  they  worked  hard  for  many^ 
days,  now  in  one  place,  and  now  in  ano- 
ther, unable  to  give  up  the  thoughts  of 
knowing  for  certain,  whether  any.  of  their 
family  was  Hill  alive,  or  if  they  had  un- 
der 
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der  the  fnow  and  the  ruins  of  the  liable, 
found,  at  onee,  both  death  and  a  grave. 
But  it  was  all  labour  loft,  fo  that,  at 
length,  he  thought  proper  to  return  to  the 
houfe  of  Spirito  Roecia,  and  there  wait,  till, 
the  weather  growing  milder,  the  melting  of 
the  fnov/  fhould  give  him  an  opportunity 
©f  paying  the  lall  duty  to  his  family,  and 
recovering  what  little  of  his  fubflance 
might  have'  efcaped  this  terrible  Galamity^ 
Towards  the  end  of  March^  the  wea- 
ther, through  the  lengthening  of  the  days, 
and  the  fetting  in  of  the  warm  winds,  which 
continued  to  blow  till  about  the  twen- 
tieth of  April,  began  to-  grow  mild 
and  warm ;  and,  of  courfe,  the  great 
valanca  to  fall  away  partly  by  exhalation, 
partly  by  the  action  of  the  winds,  which 
fweep  away  the  more  minute  particles  they 
meet  with  on  the  furface  of  bodies,  and 
partly  by  the  melting  of  the  fnow  and  ice 
that  compofed  it  -,  fo  that  little  by  little, 
the  valley  began  to  alrame  its  priftine  form. 
This  change  was  very  fenfible,  efpecially 

by 
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by  the  eighteenth  of  April,  fo  that  the  time 
feemed  to  be  at  hand  for  the  furviving  in- 
habitants of  Bergemoletto  to  refume  their 
interrupted  labours,  withfome  certainty  of 
recovering  a  good  part  of.  what  they  had 
had  loft  on  the  unfortunately  memorable 
morning  of  the  nineteenth  of  March.  Ac- 
cordingly, they  difperfed  themfelves  over 
the  valanca,  fome  trying  in  one  place,  and 
fome  in  another,  now  with  long  fpades,  and 
another  time  with  thick  rods  of  iron,  and 
other  inftruments  proper  to  break  the  in- 
durated fnow.  One  of  the  firft  houfes  they 
difcovered  by  this  means,  was  that  of 
Louifa  Roccia,  number  1 6,  in  which  they 
found  her  dead  body,  and  that  of  one  of 
her  fons.  Next  day,  in  the  houfe  called 
the  confreria,  number  19,  that  had  two 
rooms  on  the  ground  floor,  and  one  above 
them,  they  found  the  body  of  D.  Giulio 
Caefare  Emanuel,  with  his  beads  in  his 
hand,  and  two  large  beams  behind  him. 
Jofeph  Roccia,  animated  by  thefe  difcove- 
des,  fet  himfelf  with  new  ipirits  about  dii^ 
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covering  the  fituaticn  of  his  houfe,  and  the 
liable  belonging  to  it  ♦,  and  with  fpades  and 
iron  crows,  made  feveral  wide  and  deep 
holes  in  the  fnow,  throwing  great  quantities 
of  earth  into  them  ;  'earth  mixed  with  wa- 
ter, being  veiy  powerful  in  deflroying  the 
ftrong  cohefion  of  fnow  and  ice.  On  the 
twenty-fourth,  having  made  himfelf  an 
opening  two  feet  deep  into  the  valanca, 
he  began  to  find  the  fnow  fofter  and  lefs 
difficult  to  penetrate  •,  v/herefore,  driving 
down  a  long  ftick,  he  had  the  good  for- 
tune of  touching  the  ground  with  it.  We 
may  obferve  in  the  formation  of  ice,  that 
the  firil  parts  to  congeal  are  thofe  on  the 
furface,  from  whence  the  congelation  ex- 
tends itfelf,  little  by  little,  to  the  internal 
parts,  till  all  have  loft  their  motion,  and 
become  one  folid  and  compare  body :  un- 
iefs,  indeed,  W'hen  it  happens,  that  the  effi- 
cient caufe  of  the  ice,  is  not  ftrong  enough 
to  reach  a  great  way,  for  then  the  internal 
parts  neareft  the  earth,  remain  foft  and 
fiuidj  y/hile  the  external  ones  become  hard 

and 
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and  folid.     It  is  the  fame  in  proportior^ 

.with  fnow,  the  upper  fiirface  of  which,  is 
fometimes  hard  and  folid,  while  that  touch- 
ing the  ground,  continues  lefs.  compaft 
and  refilling.  But  befides  this  reafon  for 
the  great  foftnefs  of  the  lower  parts  of  the 
valanca,  there  is  another  more  evident, 
namely,  the  heat  of  the  weather,  which 
by  infenfibly  difTolving  the  upper  fnow, 
rendered  it  mdre  apt  to  penetrate  that 
which  lay  under  it,  and  fo  lii:  it  more  eafily 
to  receive  the  poles  thruft  into  it. 

It  was  no  fniali  addition  to  Jofeph's 
ftrength  and  fpirit,  to  be  thus  able  to-  reach 
the  bottom  ^  fo  that  he  v/ould  h^ve  joy- 
fully continued  his  labour,  and  might 
perhaps,  on  that  very  day,  had  it  not  been 
too  far  advanced,  recovered  fome  part  of 
what  he  was  looking  for,  and  found  that 
which,  alTurediy,  he  by  no  means  expecfled 
to  meet  with.  When,  therefore,  he  de- 
flfled  for  that  time,  it  was  with  m.uch 
greater  reluctance  than  he  had  done  any  of 
the  preceding  days.     TJie  anxiety  of  Jo- 
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feph,  during  the  following  night,  may  well 
be  compared  to  that  of  the  weather-beaten 
mariner,  who  finding  himfelf,  after  a  long 
voyage,  at  the  mouth  of  his  defired  port, 
is  yet,  by  the  coming  on  of  night,  obliged 
to  remain  on  the  inconllant  waves  till  next 
morning.  Thofe  who  have  experienced 
what  it  is  to  long  for  a  thing  at  hand,  may 
imagine  how  often  he  thought  he  could  dif- 
ccrn  the  rays  of  the  fun  peeping  over  the 
mountains,  in  order  to  refume  his  labour. 
Wherefore,  at  the  iirit  gleam  of  light,  he, 
with  his  fon,  haftened  back  to  the  fpot, 
where  the  preceding  day  he  had  reached 
the  ground  with  the  ilick,  and  began  to 
work  upon  it  again  -,  but  he  had  not  work- 
ed long,  v/hen  lo,  to  his  great  furprife, 
who  iliould  he  fee  coming  to  his  affiftance, 
but  his  two  brothers-in-law,  Jofeph  and 
Anthony  Bruno. 

Anthony,  it  feems,  the  night  betv/een 
the  preceding  Thurfday  and  Friday,  being- 
then  in  Demonte,  dreamxcd  that  there  ap- 
peared to  him,  with  a  pale  and  troubled 
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countettance,  his  fifter  Mary  Anne  Roccia, 
who,  with  an  earneflnefs  intermixed  with 
grief  and  hope,  called  upon  him  for  aflif- 
tance  in  the  following  words  :  "  Anthony, 
"  though  you  all  look  upon  me  as  dead  in 
''  the  ftable  where  the  valanca  of  fnow 
"  overwhelmed  me  on  the  nineteenth  of 
'^  March,  God  has  kept  me  alive.  Hailen 
'^  therefore  to  my  afliilance,  and  to  relieve 
me  from  my  prefent  wretched  condi- 
tion ^  in  you,  my  brother,  have  I  placed 
all  my  hopes,  dont  abandon  me  •,  help, 
help,  I  befeech  you."  Anthony's  ima- 
gination, was  fo  affe^led  by  the  thoughts 
of  thus  feeing  his  fifler,  and  hearing  her 
utter  thefe  piteous  words,  that  he  immedi- 
ately flarted  up ; 

*^'  Like  a  man  who  reafTures   himfelf  in 

*'  the  midfl  of  doubt, 
''  And  changes  his  fear  into  comfort, 
*^  Becaufe  he  has  difcovered  the  truth." 

And  calling  out  to  his  brother  Jofeph,  he 
acquainted  him  with  what  he  had  feen  and 
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heard.  They  both,  therefore,  as  foon  as  it 
was  dav,  fet  out  for  Bergemoletto,  where 
they  arrived  a  little  before  eight,  tired  and 
out  of  breath,  for  they  feerned  to  have  their 
filter  continually  before  their  eyes,  prefling 
them  for  help  and  afTiilance.  Having 
therefore  taken  a  little  reft  and  refrefhment, 
they  fet  out  again  for  the  place,  where  Jo- 
feph  Roccia,  and  many  others,  were  hard 
at  work  in  looking  for  the  wrecks  of  their 
houfes.  Jofeph  had  left  the  fpot,  where, 
the  day  before  he  thought  he  had  reached  ' 
the  ground,  and  was  trying  to  reach  it  in 
other  places.  His  brothers-in-law  imme- 
diately fell  to  work  with  him,  and  making 
many  new  holes  in  the  fnov/,  the  interior 
parts  of  which  were  not  fo  very  hard,  with 
the  fame  iron  rods,with  earth,  and  with  long 
poles,  they  at  laftj  about  ten,  difcovered 
the  fo  long  fought  for  houfe  number  1 8, 
but  found  no  dead  bodies  in  it.  Knowing  5 
that  the  ftable  did  not  lie  one  hundred! 
feet  from  the  houfe,  they  immediately  di-^ 
reded  their  fearch  towards  it,  and  proceed- 
ing 
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ing  in  the  fame  manner,  about  noon,  they 
got  a  long  pole  through  a  hole,    from 
whence    ifTued    a    hoarfe    and    languid 
voice,    which  feemed  to  fay :    help,    my 
dear  hufband,  help,  my  dear  brother,  help. 
The  hufband  and  brother  thunderflruck, 
and  at  the  fame  time  encouraged  by  thefe 
words,  fell  to  their  work  with  redoubled 
ardour,  in  order  to  clear  away  the  fnow, 
and  open  a  fufficient  way  for  themfelves, 
to  the  place  from  whence  the  voice  came, 
and  which  grew  more  and  more  diilinfl  as 
the  work  advanced.  It  was  not  long,  there- 
fore, before  they  had  m.ade  a  pretty  large 
^  opening,    through  which    (none  minding 
what  danger  he  expofed  himfelf  to)  An- 
thony defcended,  as  into  a  dark  pit,  afking 
who  it  was,  that  could  be  alive  in  fuch  a 
place.    Mary  Anne  knev/  him  by  his  voice, 
and  anfwered  v/ith  a  trembling  and  broken 
accent,    intermixed   with    tears    of    joy. 
"  'Tis  I,  my  dear  brother,   who  am  ilill 
alive  in  company  with  my  daughter  and 
my  fifter-in-law,   who  are  at  my  elbow. 
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God,  in  whom  I  have  always  tniflied,  ftill 
hoping  that  he  would  inlpire  you  with  the 
thoughts  of  coming  to  our  afliftance.,  has 
been  gracioufly  pleafed  to  keep  us  alive." 
God  who  had  preferved  them  to  this   mo- 
ment,  and  was  willing,  they  fhould  live^ 
infpired  Anthony  with  fu.ch  llrength  and 
ipiritSj  that,  notwithilanding  the  furprize 
and  tendernefs,  with  which  fo  joyful  and 
at   the  fame    time   fo   fad  a  fight    mufl: 
have  affeded  him,  had  prefence  of  mind 
enough  to  acquaint  his   fellow  labourers, 
all  anxioujQy  waiting  for  the  report  of  his 
fuccefs,  that  Mary  Anne,  Margaret,  and 
Anne  Roccia  were  ftill  alive.    Whereupon 
Jofeph  Roccia,  and  Jofeph  Bruno,  enlarg- 
ing the  palTage  as  well  as  they  could,  im- 
mediately followed  him  into  the   ruins ; 
whilft  the  other  Alpineers,  fcattered  over 
the  valanca  in  quell  of  their  loll  fubllance, 
and  the   dead  bodies  of    their  relations, 
on  the  fon's  calling  out  to  them,  flocked 
round  the  mouth  of  the  pit,  to  behold  fo 
textraordinary  a  fight  j  non  a  little  heigh- 
tened 
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teried  by  that  of  two  live  goats  fcampering 
out  ,of  the  opening.  In  the  meah  time, 
thofe  who  had  defcended  into  the  hole, 
were  contriving  how  to  take  out  of  it  the 
poor  and  more  than  haJf  dead  priibners, 
and  convey  them  to  fome  place,  where  they 
might  recover  themfelves.  The  firft  thing 
they  did  was  to  raife  them  up,  and  take 
them  out  of  the  manger  in  which  they  had 
been  fo  long  flowed.  They  then  placed 
them  One  by  one  on  their  ihqulders,  and 
lifted  them  up  to  thofe  who  flood  round 
the  mouth  of  the  pit,  who  with  very  great 
difficulty  took  hoM  of  them  by  the  arm  ^5 
and  drew  them  out  of  their  dark  habita- 
tion. Mary  Anne,  on  being  expofed  to 
the  open  air,  and  feeing  the  light,  was  at- 
tacked by  a  very  acute  pain  in  the  eyes, 
which  greatly  weakened  her  fight,  and  was 
attended  with  fo  violent  a  faintingfit,  that  flie 
had  almofl  like  to  have  lofl,  in  the  firfl  m.o^ 
ments  of  her  deliverance,  that  life,  v>^hich  fna 
had  fo  long  and  withfuch difficulty  preferved. 
But  this  was  a  ccnfequence  that  might  he 
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eafily  forefeen.  She  had  been  thirty  feverl 
days,  fecluded,  in  a  manner  entirely,  from 
the  open  air  j  nor  had  thejeaft  ray  of 
light,  in  all  that  time,  penetrated  her 
pupils.  Such  is  the  a6lion  of  the  folar 
^rays  on  the  eye,  that  the  pupil  always 
adaps  itfelf  to  the  quantity  of  them-,, 
opening  when  the  quantity  is  fmall,  and 
ciofing  when  it  is  great.  It  is  for  this  rea- 
fon,  that  going  from  a  very  lightfome 
place,,  efpecially  if  we  have  been  in  it  for 
fometime,  into  one  much  lefs  fo,  or  fome- 
what  dark,  we  immediately  lofe  the  capa- 
city of  diilihguifhing  objeds ;  the  pupil 
being  too  contracted  for  the  rays. 
of  light  to  enter  k  in  fullicient  quan- 
tity, fo  that  we  can  difcern  nothing,  until 
we  have  been  in  fuch  place  long  enough 
for  the  pupil  to  return  to  its  primitive 
configuration.  As  to  the  rays  of  light 
having  fuch  a  power  over  our  eye,  as 
merely  by  touching  it  mull  excite  in  us  the 
fenfation  of  pain,  it  is  a  thing  confirmed  by 
numberlefs    obfervations.      Some  perfons 
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cannot  bear  walking  abroad  after  a  great 
fall  of  fnow,  on  account  of  the  infupport- 
able   quantity  of    rays   which   it   throws 
upon  their  eyes.     Others,  who  are  accuf- 
tomed  to  ileep  without  any  light  in  their 
chambers,  are  awakened  by  the  leaft  quan- 
tity of  light  breaking  in  at  the  windows. 
Others,  again,  who   are  troubled  v/ith  in- 
fiamations   of  the    eyes,    experience    the 
fharpeft  pains  at  the  admilTion  of  the  fmall- 
eil  ray  of  light.     I  fhall  fay  nothing  of  the 
adiion   of  the   open   air  on  our   bodies, 
which  is,  certainly,  very  great ,  fome  phi- 
fiologifls  having  proved  by   the  exa6leil 
obfervations,  that   it  is  capable  of  doing 
the  greatell  mifchief  to  thofe  who  have 
not  been  expofed  to  it  for  fome  time.     Of 
this  I  have  myfelf  had    an    infcance   in 
my  firfl  mailer  the  late  do6lor  Giovanni 
Fantoni,  a  man  of  great  parts  and  learn- 
ing,   highly  efteemed  by  foreigners,  and 
father  of  the  plain   and  only  good  me- 
thod   of  pradlice,     v/ho,    after    teaching 
anatomy    in    our    univerfity,     of    which 
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he  was  the  chief  ornament,  with  thd 
theory  and  pradlice  of  medicine,  was 
promoted  to  the  dignity  of  reformer 
and  prefident  of  the  faculty.  This 
gentleman  on  his  firfl  going  abroad,  after 
many  months  confinement  by  violent  con- 
tractions of  the  ftomach,  and  palpitations 
of  the  heart,  fuffered  fo  much  from  the 
mere  impreflion  of  the  free  air,  that  he 
was  obliged  by  the  moil  acute  and  pungent 
pains  in  the  head  to  Ihut  himfelf  up  again 
in  his  clofet  for  many  months,  at  the  end 
of  which,  trying  to  renew,  as  he  exprelTed 
himfeif,  his  acquaintance  with  the  open 
air,  he  found  it  was  become  his  enemy  to 
fuch  a  degree,  as  to  leave  him  no  hopes 
of  being  any  more  able  to  eonverfe  freely 
with  it.  So  that  after  many  trials,  and  at 
different  feafons,  he  at  laft  found  himfeif 
obliged  to  fpend  the  lafl  eight  years  of  his 
life,  within  the  narrow  bounds  of  a  fmall 
bedchamber.  If,  therefore,  the  open  air 
can  becom.e  fo  offenfive  to  thofe,  who, 
though  living  in  places  that  communicate 

with 
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Vith  it,  have  not  been  for  fome  time  ex*- 
poied  to  its  immediate  influence,  where 
is  the  wonder  that  it  fhould  have  fuch 
influence  on  a  perfon  fuddenly  brought 
into  it,  and  who,  like  Mary  Anne  had 
been  fo  long  buried  forty-two  feet  deep 
under  the  folid  fnow,  as  to  make  her  faint 
away  ?  Her  fon  found  means  to  bring  her 
to  herfelf  with  a  little  melted  fnow,  there 
being  nothing  elfe  at  hand  fit  for  the  pur- 
pofe,  and  the  accident  that  happened  her 
was  improved  into  a  rule  for  treating  the 
companions  of  her  misfortune.  They, 
therefore,  covered  all  their  faces,  and 
wrapped  them  up  fo  well,  as  to  leave 
them  but  juil  room  to  breathe,  and  in  this 
condition  took  them  to  number  14,  the 
houfe  of  John  Arnaud,  where  Mary  Anne 
was  entirely  recovered  from  her  fit,  by  a 
little  generous  wine.  They  then  diredtly 
placed  them  in  fome  little  beds  put  up 
in  the  ftable,  which  was  moderately  warm, 
and  almofl  entirely  without  fight,  and  pre- 
pared for  them  a  mels  of  rye  meal  gruel, 
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mixed  with  a  little  butter;  but  tfiey  could 
fwailow  but  very  little  of  it,  finding  their 
flomachs  immediately  orerloaded,  and 
their  reipiration,  in  a  manner,  taken  away 
by  it.  The  poor  creatures  had,  during 
the  whole  time  of  their  confinement,  taken 
but  one  kind  of  food,^  and  had,  if  I  may 
be  allowed  the  expreffion,  given  their 
fcomachs  fo  long  a  holiday,  that  being 
now  called  upon  to  refume  their  priiline 
fundlions  and  labours,  it  was  impolTible 
for  them  not  to  feel  the  effed:s  of  it.  It  is  the 
general  opinion  of  the  ablefl  phyficians, 
that  none  but  the  fiightefl:  food,  and  this  too 
in  fmall  quantities,  is  fit  for  thole  perfons 
who  have  been  obliged  by  ficknefs  to 
confine  themfelves  for  a  long  time  to  a  fmall 
quantity  of  nourifhment  ^  and  the  reafon  of 
it  is  evident.  In  fuch  perfons  the  digeftive 
juices  cannot  be  very  adive,  nor  the  fi- 
bres of  the  flomach  fufiiciently  ilrained, 
fo  that  no  folid  food,  nor  even  the  lighteft 
in  large  quantities,  can  be  fuificiently  pe- 
netrated by  thefe  juices,    nor  fufficiently 
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triturated  by  the  languid  ventricle  to  yield 
that  mild  and  fweet  liquor,  which  'flowing 
into  the  veins,  is  capable  of  repairing  all 
the  lofles  of  the  blood.     Hence  it  is,  that 
when  fuch  perfons  permit  themfelves  to  be 
hurried  on  by  the  cravings  of  too  brifk  an 
appetite,  or  impofe  upon  themfelves  fo  far 
as  to  think  they  ought  to  eat  a  great  deal 
to  recover,  and  repair  their  lofl  ftrength^ 
in  fpite  of  all  their  phyficians  can  fay  to 
them,  they  foon  fmart  for  their  folly  and 
intemperance,    by   pains  in    the  ilomach, 
weaknefs  of  the  body,  and  not  unfrequent- 
ly  relapfes,  much  more  dangerous  than  the 
original  diforder.       The  great  love  and 
compafiion,    therefore,    of   the    hufband, 
brothers,  and  all  thofe  about  the  three  poor 
creatures  newly  born,  as  one  may  fay,  to 
the  fun,  and  rifen  from  the  dead,  made 
them  take  oh  this  occafion,  all  the  precau- 
tions the  weaknefs  of  their  condition  re- 
quired.    The  want  of  food,  the  moifture 
and  the  cold,  they  had  fo  long  fuffered, 
added  to  their  being  confined  the.  whole 
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time  to  one  pofture,  had  contrafted  theif 
legs  fo  much,  and  fo  greatly  weakened  their 
bodies,  that  they  could  by  no  means  fland 
on  their  feet,  and  even  looked  more  like 
dead  carcafes  than  living  bodies.  Their 
cloaths  were  almoft  entirely  rotted  by  the 
fnow  water  that  continually  diflilled  upon 
'  them  \  and  Mary  Anne's  fhift  in  particular 
was  little  better  than  lint,  and  fo  impreg- 
nated with  filth  and  naflinefs,  that  four 
wafhings  in  boiling  lie,  were  hardly  fuffici- 
ent  to  make  it  clean  again.  It  was  with 
great  difficulty  they  could  extend  their 
legs,  efpecially  the  two  oldeft;  and  the 
legs  and  thighs  of  Mary  Anne  were  befides 
fwelled  greatly.  Their  friends,  therefore, 
fent  the  next  day  for  doftor  Nicolai  of  De- 
monte,  to  whom  I  am  very  much  indebted 
for  the  full  account  he  gave  me  of  the 
jiealth  of  thefe  poor  women  to  the  prefent 
times  and  in  th.^  interim,  kept  them 
in  the  liable,  which  they  did  not  warm  a 
fecond  time^  but  fed  them  now  and  then 
with  the  fame   mefs,    ajid  with    a   little 
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goats  milk,  to  which  were  added  a   few 
fpdonfuls  of  f  lire  wine; 

The  phyfician,  on  his  arrival  the  27th 
at  Arnauld's  houfe,  found  them  in  the  fol- 
lov/ing  condition.  Mary  Anne  had  a  weak 
and  uneven  pulfe,  complained  of  a  dead^ 
pain  in  the  forehead,  of  frequent  fwim- 
mings  of  the  head,  and  dimnefs  of  fight, 
and  of  fome  beginning  of  fuffufion  in  the 
eyes,  which  often  fhed  involuntary  tearSj 
and  the  pupil  of  which  v/as  in  a  conftant 
tremulous  motion,  as  it  is  to  this  day,  of 
an  alm.oil  infupportable  pain  .in  the  fto- 
mach,  of  intolerable  thirfb^  of  an  vin- 
conquerable  watchfulnefs,  not  having 
had  the  ieail  fleep  for  the  lail  eight  and 
forty  hours.  Her  thighs  and  legs" 
were  greatly  fwelled ;  and,  finally,  Ihe 
had  almoft  intirely  loft  all  fenfe  and 
motion  from  the  region  of  the  loins  to 
the  extremities  of  her  feet.  The  condi- 
tion of  Anne  was  not  quite  fb  bad.  Her 
pulfe  was  lefs  languid,  and,  in  a  man- 
ner, even ,    but  Ihe  complained  of  very 
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fharp  pains  in  the  head,  very  troublefbme 
prickly  heat  in  her  feet,  attended  with 
fuch  a  trembling  and  weaknefs,  that  ilie 
could  not  Hand  upon  them.  As  to  Marga-^ 
ret,  all  her  complaints  amounted  to  no 
more  then  a  pain  in  the  itomach,  and  a 
difficulty  of  relpiration,  which,  however,, 
did  not  occafion  any  diforder  in  her  pulfe. 

In  all  very  fmgular  accidents,  like  tliis 
under  our  confideration,  it  is  ufual  with 
thofe  who  flock  about  the  fufferers,  eagerly 
to  enquire  from  their  own  mouths  the  hii- 
tory  of  their  misfortunes,  and  every  minute 
circumflance  that  attended  it.  We  may^ 
therefore,  imagine,  that  thefe  poor  women 
muft  have  had  many  enquiries  to  anfv/er 
concerning  what  happened  them  while 
buried  under  the  valanca  -,  fuch  as,  what 
were  their  firfl:  thouo;hts  on  iindino;  them- 
felves  lliut  up  on  every  fide,  what  they 
faid  to  each  other,  what  fchem.es  they 
formed  for  their  relief,  what  they  lived  on, 
in  what  poflure  they  lay,  what  cold  they 
fufferedj   what  fleep  they  had^  and  fuch 
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Other  particulars,  as  a  laudable  curioiity 
might  naturally  be  fuppofed  to  fuggeft.. 
And,  indeed,  the  phyfician  himfelf,  who 
was  firfl  called  upon  to  their  relief,  found 
himfelf  tempted  to  allv  thefe  queilions  •, 
but  refiefting  how  improper  it  was  to  make 
them  fpcak  much  in  their  prefent  condi- 
tion, he  not  only  checked  his  own  curiofit)^, 
but  that  of  others,  and  therefore  enjoined 
them  for  fome  time  to  a  flrid:  filence.  As 
to  food,  he  ordered  them  every  three 
hours,  as  much  veal  broth  and  goats  milk 
their  ftomach  could  bear,  with  water  to 
extinguifn  an  intenfe  thiril,  they  continually 
laboured  under.  But  whatever  they  put 
into  their  mouths,  it  appeared  bitter  to 
them,  particularly  water,  though  of  differ- 
ent kinds,  and  from  different  fprings, 
and  no  fuch  tafle  could  be  perceived  in  it 
by  the  phyiician  or  thofe  about  them. 
This  fenfation  of  bitternefs  laited  in  the 
two  eldeil:  about  fifteen  days,  v^hen  it  began 
gradually  to  wear  off,  fo  as  to  be  entirely 
gone  in  a  month.     To  this  ordinary  diet  of 
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tlieirs,  was  added  a  fpoonful  of  generouis 
wine  twice  a  day.  Margarret  was  the  firft 
to  recover  her  primitire  ilrenght,  for 
eight  days  after  flie  got  .out  of  her  bed; 
fhe.  was  fo  flrong  and  hearty,  that  no  one 
would  imagine  fhe  had  fufFered  any  thing ; 
hence  in  a  few  days  Ihe  returned  to  her  ufual 
kind  of  life.  This  was  not  the  cafe  with 
Anne;  for,  though  fhe  every  day  grew  better 
and  better,  it  was,  notwithilanding,  twenty 
days  before  llie  found  herfelf  well  enough  to 
quit  her  bed  for  good  and  all.  Thefe 
women  lived  for  fome  time  on  the  diet 
prefcribed  by  dodtor  Nicolai,  and  the  dofe 
of  wine  being  encreafed  in  feven  days, 
began  to  reflore  them  to  their  appetites. 
Their  next  diet  confifted  of  barley  gruel 
boiled  without  broth,  freih  eggs,  and  a 
little  wheat  bread.  Thefe  precautions  an-> 
iwered  fo  well,  that  Anne  was  almoft  entirely 
recovered  by  the  beginning  of  June,  and 
in  a  few  days  after  in  a  condition  to  return 
to  her  ufual  country  labour.  The  only 
thing  Ihe  flill  complained  of,  was  a  pain 
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In  the  right  knee,  which  often  awakened 
her  in  the  night,  and  afflidled  her  mofl  on 
cloudy   and   blowing   weather.     The  lail 
of    all   to    recover,    as   I   have    already 
faid,  was  the  oldefl  Mary  Anne.     Though 
the  food  given  them,  was  of  the  moifleit 
kind,  no  ftools  could  be  obtained  from  her 
for  fifteen  days,  whereas  Anne  had  them 
in  two  days  -,   and   thefe   tv/o  were  very 
black,  and  fo  hard,  as  to  be  attended  with 
great  pains.      For  the  firfl  live  days  Hie 
never  fhut  her  eyes ;   and  the  little  fleep 
fhe  had  on  the  fixth  night,  was  attended 
with  a  difficulty  of  refpiration,  interrupted 
by  frequent  flartings,  and  particularly  by 
frightful  dreams,  which  afflidled  her  bitter- 
ly, fuch  as  the  tumbling  down  about  her 
ears,  of  the  Hable,  in  which,  fhe,  her  fif- 
ter-in-law  and  her  jdaughter,  had  been  mi- 
raculoufly  preferved.    Thefe  terrors  leHen- 
ed  by  degrees,  and  the  twelfth  night,  for 
the  firft  time,  fhe  flept  foundly  for  four 
hours,  after  which  fhe  feemed  to  be  new 
born  and  continued  to  enjoy  that  ineftima- 
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ble  blefTing.  The  quantity  of  her  evacu- 
ations by  urine  increafed  proportionally  ; 
and  in  confequence  of  it,  the  fwelling  in 
her  legs  and  thighs  gradually  diminiilied;. 
but  as  to  her  fcomach  and  eyes,  there  did 
not  appear  in  them,  any  great  amendnient* 
She  could  hardly  diflinguilli  any  objects 
and  generally  faw  them  double ;  the 
trembling  of  the  pupil,  and  the  involun- 
tary flow  of  tears,  ilill  continuing;  aijd 
though  this  complaint  went  off^  in  pro- 
portion as  ihe  was  admitted  to  a  greater 
quantity  of  folid  food  and  of  wine,  never-- 
thelefs  it  muft  have  required  a  long  time  j 
the  acute  pains  returning  fuddenly,  as  of- 
ten as  fhe  attempted  to  take  of  thefe,  more 
than  her  flomach  could  bear.  However, 
in  about  fix  weeks,  Ihe  was  able,,  with 
fome  difficulty,  to  get  out  of  bed,  and 
take  a  few  fleps,  fupported  by  her  hufband 
and  her  fifter-in-law.  This  poor  womari 
had  fuffered  a  great  deal  more  than  her 
daughter,  or  her  fiiler-in-law,  and  there- 
fore  took  a  longer  time  to   recover  her 
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ftrength  and  fpirits.  At  length,  however^ 
at  the  end  of  two  months,  Ihe  began  to 
walk  about,  though  llili  complaining  of 
pains  in  both  her  legs,  the  palpitation  in 
her  eyes,  and  a  pain  in  her  ftomach,  which 
encreafed  in  proportion  as  fhe  recovered  in 
other  relpefls,  fo  as  to  render  her  utterly- 
unable  to  return  to  thofe  country  labours^ 
in  which  before  her  misfortune,  fne  ufed 
to  be  employed. 

Thefe  three  poor  women,  with  Jofeph 
Roccia,  came  on  the  twenty-fourth  of  July 
to  the  baths  of  Valdieri,  to  implore  the 
further  alTillance  of  our  benevolent  fove- 
reign,  who  received  them  with  all  that 
goodnefs  he  generally  (hews  to  all  his  fub- 
jefe,  thofe  efpecially  who  have  miCt  with 
any  misfortunes ;  and  ordered  them  a  new 
and  plentiful  fupply.  The  day  before  they 
fet  out  from  Bergemoletto,  which  was  be- 
tween eight  and  nine  miles  from  the  baths, 
and  communicates  with  them  by  a  very 
tirefome  and  difagreeable  road,  pafTing 
[  through  ihefForefia  of  Valdieri,  called  the 
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Defartet^  where  the  poor  people  Iperit  tlid 
flight  in  the  houfe  of  an- Alpineer  •,  and  the 
day  following  arrived  at  the  baths  by  eight 
o'clock  in  the  morning.  They  lay  but  one 
night  at  this  place,  for  on  the  twenty-fifth 
they  fet  out  again  by  the  fame  roa-dv  flop- 
ping at  night  in  the  houfe  of  the  Alpirieer, 
who  had  entertained  therri  in  their  way  to 
the  baths,  and  from  thence  returned  to 
Bergcmoletto.  I  converfed  with  them  the 
whole  day,  now  with  one,  and  now  with 
another,  very  minutely  concerning  their 
flate  of  health,  the  life  they  led  before  the 
valanea  had  fhut  them  up  in  the  ruins  of 
the  Arable,  and  all  the  time  they  were 
eonfined,  tliei?  converfation  in  that  mife- 
rable  condition  ;  and,  in  fhort,  every  thing 
that  had  happened  them  to  the  day  the/ 
li^  been-  dug  out. 

■  Mary  Anne,  when  I  faw  her,  which 
was  the  twenty-fourth  of  July,  tJSS^  was 
about  forty  years  olcf,  very  thin  vifaged, 
lean,  almoft  entirely  bald,  troubled  from 
time  to  time  with  pains  of  the  head,  which 
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fometimes  arofe  in  the  hind,  fometimes  in 
the  fore-part,  now  in  one  place,  and  now 
in  another,  with  protuberances  in  the  feet, 
and  the  glands  fwelled  to  fuch  a  degree,  as 
to  retain  the  hollow  made  by  preffing  them 
with  the  finger.  The  pupils  of  her  eyes 
were  greatly  dilated,  and  in  a  con^ 
ftant  tremor  J  and  the  eyes  of  a  reddifb 
colour.  She  could  not  difcover  diflant  ob-- 
jed:s,  thinking  fh«  had  always  before  her 
eyes  a  thick  fog,  or  impenetrable  dark-, 
nefs.  She  often  complained  of  thirft,  and 
a  prickly  pain  all  over  her  body.  She  had 
no  fenfation  of  hunger^  and  being,  by  my 
§,dvice,  offered  a  mefs  of  vermicelli  broth, 
in  which  I  had  fleeped  a  little  bread,  fhe 
found  herfelf  obliged  to  flop  and  reft  her- 
felf  a  little,  after  every  half  dozen  fpoon- 
fuis,  fo  that  it  took  her  a  good  half  hour  to 
eat  a  porringer  of  it,  which  might  contain 
fomething  more  than  a  pound.  She  eat 
very  little  meat^  and  drank  thrice,  half  a 
glafs  of  pure  wine;  faying,  that  this  was 
jthe  only  thing  which  gave  her  flrength, 
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and   ieflened   the   pains  of  her  flomach, 
which  returned  every  time  Ihe  took  any 
other  food.     All  her  animal  fundions  were 
regular,  and  two  days  before  the  difcharges 
peculiar  to  her  fex  had  ilopt  in  her  and  her 
fifter-in-lav/.      From  the  fecond,  of  their 
being  buried  under  the  valanca,  they  had  ' 
no  difcharges  of  this  kind,  till  about  the 
twentieth  of  June,  and  they  returned  again 
the  twentieth  of  July.     She  generally  had 
from  five  to  frx  hours  lieep  every  night,  but 
her  Deep  was  often  interrupted  by  confufed 
dreams   and  fudden  flarts.     All  the  fore- 
going parts  of  her  life,  fhe  had  enjoyed 
perfedl  health,  with  a  very  fharp  and  quick 
fight,  free  from  any  trembling  of  the  pu- 
pil, or  the  leaft  diforder  or  ficknefs  of  any 
kind.     Towards  the  end  of  Spring,  and 
during  the  fummer  and  autumn  months, 
fhe  ufed  to  be  conllantly  employed,  even 
from  Hin-rife  in  the' fields,  the  woods,  and 
the  meadows,  laying  up  a  ilock  of  privi- 
fions    for  winter,   which   fhe  fpent  with 
lier  hufband  in  Bergemoletto.     About  the 
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age  of  twenty-two,  fhe  married  Jofeph 
Roccia,  and  had  at  fix  births,  three  boys 
and  three  giris,  remaining  each  time,  like ' 
the  reft  of  the  country  women,  but  very 
few  days  within  doors,  before  fhe  returned 
to  her  wonted  labour.  She  fuckled  all 
her  children.  She  lived  upon  milk,  wa- 
ter, garden-ftuff,  barley,  and  fometimes  a 
little  wheat  bread. 

Anne,  about  twenty-four,  of  a  robuft 
and  fanguine  conftitution,  was  not  fo  lean 
or  pale-faced.  She  retained  no  other  figns 
of  all  Ihe  had  fuftered  in  her  thirty-feven 
days  burial,  but  a  great  thirft,  which  often 
tormented  her,  and  that  troublefome  pain 
of  the  right  knee,  which  returned  from 
time  to  time  in  cloudy  and  ftormy  wea- 
ther; and  after  ftanding  a  long  time,  or 
walkino;  too  much.  Whatever  vegetable 
food  came  in  her  way,  fhe  eat  it  with  a 
good  relilh  and  appetite,  and  drank  wine 
in  a  middling  quantity.  By  what  I  have 
already  faid  of  Margaret,  a  girl  of  about 
eleven,  the  reader  may  guefs  that  Ihe  was 
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now  very  well,  indeed  in  the  befl  Hate  of 
health ;  as,  in  fa6t,  I  faw  her,  tall  and 
hearty,  fat  and  frefh  coloured.  She 
worked,  as  much  as  her  tender  age  would 
permit,  in  the  fields,  helping  her  father, 
brother,  and  her  aunt,  to  lay  in  a  ilock  of 
provifions  for  the  enfuing  winter. 

Such  was  the  condition  of  Mary  Anne, 
Anne,  and  Margaret  Roccia,  on  the  twenty- 
fourth  of  July.  It  is  now  proper  I  fhould 
fay  fomething  of  the  mofl  marvellous  cir- 
cumflance,  attending  this  very  fingular  and  . 
furprifing  accident,  I  mean  their  manner  of 
fupporting  life,  during  fo  long  and  clofe  a 
confinement.  I  Ihall  relate  what  I  have 
heard  of  it  from'  their  own  mouths,  being 
the  fame,  in  fubfcance,  v/ith  what  count 
Nicholas  de  Brandizzo,  intendant  of  the 
city  and  province  of  Cuneo.  heard  from 
them  on  the  fixteenth  of  May,  when,  by 
order  of  our  mofl  benevolent  fovereign,  he 
repaired  to  Bergemoletto,  efiedually  to 
relieve  thefe  poor  women,  and  the  reft  of 
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the  inhabitants,  who  had  fuifered  by  the 
valanca. 

To  begin  then ;  on  the  morning  of  the 
twenty-ninth  of  March,  our  three  poor 
women,  expelling  every  mmute  to  hear 
the  beil  toll  for  prayers,  had  in  the  mean 
time,  taken  fheiter  from  the  rigour  of  the 
weather,  in  a  itable  built  with  irones,  fach 
as  are  ufually  found  in  thefe  quarters,  with 
a  roof  compofed  of  large  thin  ilones,  not 
unlike  (late,  laid  oh  a  beam  ten  inches 
fquare,  and  covered  v/ith  a  fmall  quantity 
of  ilraw,  and  with  a  pitch  fafFicient  to 
carry  off  the  rain,  hail  or  fnow,  that  might 
fall  upon  it.  In  the  fame  liable  v/ere  fix 
goats,  (four  of  which  I  heard  nothing  of) 
an  afs  and  fome  hens.  Adjoining  to  this 
liable,  was  a  little  room.,  in  which  they 
had  fixed  a  bed,  and  ufed  to  lay  up 
fome  provifions,  in  order  to  deep  in  it  in 
bad  weather  v/ithout  being  obliged  to  go 
for  any  thing  to  the  dwelling-houfe,  which 
lay  about  one  hundred  feet  from  it.  I 
have   already   taken    notice,    that    Mary 

E  Anne 


[     74    ] 
Anne  was  looking  from  the  door  of  the 
ftable  at  her  hufband  and  fon,  who  were 
clearing  the  roof  of  its  fnow,  when  warned 
by  a  horrible  noife,  the  fignal  by  which 
the  Alpineer  knows  the  tumbling  of  the  va- 
lancas,    fae  immediately  took  herfelf  in, 
with  her  fiiler-in-law,  her  daughter,  and 
her  little  boy  of  two  years  old,  and  Ihut 
the  door,  telling  them  the  reafon  for  doing 
it  in  fuch  a  hurry.     Soon  after  they  heard 
a  great  part  of  the  roof  give  way,  and  fome 
ftones  fall  on  the  ground,  and  found  them- 
iih-es  involved  on  all  fides  with  a  pitchy 
daiknefs  ;  all  which  they  attributed,  and 
with  good  reafon,  to  the  fall  of  fome  va- 
La -a.      Upon  this,    they  for  fome  time 
t hcuglit  proper  to  keep  a  profound  filence, 
to  try  if  they  could  hear  any  noife,  and  by 
that  means  have  the  comfort  of  knowing 
that  help  was  at  hand  ,  but  they  could  hear 
nothing.     They  therefore  fet  themfelves  to 
,grore  about  the  ilable,  but  without  being 
able  to  meet  v/ith  any  thing  but  folid  fnow. 
Anne  light  upon  the  door,  and  opened  it, 
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hoping  ihe  had  found  out  a  way  to  efcape 
the  imminent  danger  they  thought  they 
were  in  of  the  buildings  tumbling  about 
their  ears ;  but  fhe  could  not  diftinguifh 
the  leaft  ray  of  light,  nor  feel  any  tiling  but 
a  hard  and  impenetrable  wall  of  fnow,  with 
which  fhe  acquainted  her  fellow  prilbners. 
They,  therefore,  immediately  began  to 
bawl  out  v/ith  all  their  might  •,  help,  help, 
we  are  ilill  alive ,  repeating  it  feveral 
times ;  but  not  hearing  any  anfwer,  Anne 
put  the  door  too  again.  They  continued 
to  grope  about  the  ftable,  and  Mary  Anne 
having  light  upon  the  manger,  it  occurred 
to  her,  that,  as  it  v/as  full  of  hay,  they 
might  take  up  their  quarters  there,  and  en- 
joy fomiC  repofe,  till  it  fliould  pleafe  the 
Almighty  to  fend  them  affiflance.  The 
m.anger  v/as  about  twenty  inches  broad, 
and  lay  along  a  wall,  which,  by  being  on 
one  fide  fupported  by  an  arch,  was  enabled 
to  v/ithiland  the  fhock,  and  upheld  the 
cliief  beam  of  the  roof,  in  fuch  a  m^anner, 
as  to  prevent  the  poor  women  from  being 
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cruflied  to  pieces    by   the    ruins.     Mary- 
Anne  placed  herfelf  in  the  manger,  putting 
her  fon  by  her,  and  then  advifed  her  daugh- 
ter and  her  ilfter-in-law  to  do  fo  too.  Upon 
this,  the  afs  v/hich  was  tied  to  the  man- 
ger,   frightened  by   the   noife,    began  to 
bray  and  pranfe  at  a  great  rate  ^  fo  that, 
fearing  left  he  fliould  bring  the  parapet  of 
the  manger,  or  even  the  wall  itfelf  about 
their  ears  •,  they  immediately  untied  the 
halter,  and  turned  him  adrift.     In  2:oino: 
from  the   manger,    he   ftumbled .  upon  a 
kettle  that  happened  to  lie  in  the  middle  of 
the  ftable,    which  put  Mary  Anne  upon 
picking  it  up,  and  laying  it  by  her,  as  it 
might  ferve  to  melt  the  fnow  in  for  their 
drink,  in  cafe  they  ihould  happen  to  be 
confined  long  enough  to  want  that  refource. 
Anne,  approving  this  thought,  got  down, 
and  groping  on  the  floor  till  fhe  had  found 
it,  came  back  to  the  m^anger,  and  put  it 
where   her  fifter-in-law   defired   her.      It 
feems,  the  evening  before,  one  of  the  goats 
had  dropt  two  dead  kids,  wpon  whichj  Jo^ 
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feph  concluded,  that  flie  mull  be  greatly 
out  of  order,  and  being  defirous  (iudi  is 
the  affeiflion  of  thefe  poor  peafants  for 
their  cattle,  from  whom  they  derive  fo 
much  profit,  and  in  a  manner,  their  v/hole 
fubfifrence)  to  relieve  the  poor  creature, 
had  caufed  a  mefs  of  rye  porridge  to  be 
made  for  her,  and  that  ihe  might  get  it  the 
the  warmer,  had  carried  it  to  her  in  iht 
kettle,  in  which  it  had  been  prepared. 
.  In  this  iituation  the  good  women  continu- 
ed m.any  hours,  every  moment  expeding 
to  be  relieved  from  it ;  but,  at  iaft,  being 
too  well  convinced,  that  they  had  no  im- 
mediate relief  to  expert,  they  began  to 
confider  how  they  might  fapport  life,  and 
v/hat  provifions  they  had  with  them  for  that 
purpofe.  Anne  recolleded,  that  the  day 
before  fhe  had  put  fome  chefnuts  into  her 
pocket,  but,  on  counting  them,  found 
they  amounted  only  to  fifteen.  Their 
chief  hopes,  therefore,  and  with  great 
reafon  now  refted  on  thirty  or  forty  cakes, 
which  two  days  before  had  been  laid  up 
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in  the  adjoining  room.     The  reader  may 
well  imagine,    though  Anne    had   never 
told  me  a  word  of  it,  with  what  fpeed  and 
alertnefs  fhe   mult,    on  recolk6ling  thefe 
cakes,  have  got  out  of  the  manger,  to  fee 
aild  find  out  the  door  of  the  room  where 
they  lay ;  for  it  is  natural  vnih  us  to  be 
in    a   great  hurry   to    put  in   order   and 
make  ready,  whatever  we  judge  m.ay  be 
wanting     to    us    in    any    great    danger. 
Accordingly  fhe  got  out  of  the  manger; 
but  it  was  to  no  purpofe ;  fhe  roved  and 
roved  about  the  liable  to  hn^  out  what 
Ihe  wanted,    fo  that  Ihe  was  obliged  ta 
come  as  fhe  went,  and  take  up  her  feat 
again  amongil  her  fellow  HifFerers,  who  llill 
comforted  themfelves   with  the  hopes  of 
being  fpeedily    delivered  from  that  dark' 
and  narrow  prifon.     In   the  mean  v/hile, 
finding  their   appetite  return,    they    had  , 
recourfe  to  their  chefnuts.     Margaret  and  ' 
her  brother  had  had  their  breakfall ;  fo  that 
it  was  judged  they  could  not  fuller  much  ' 
by  not  eating   any   more   that  day^  but 
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Mary  Anne  and  Anne  eat  two  chefnuts 
each,  and  took  a  little  fnow,  which  they 
half  melted  with  the  heat  of  their  hands. 
The  reft  of  the  chefnuts  they  referved  for 
a  future  occafion.     They  then  addreffed. 
themfelves  to  God,  humbly  befeeching  him 
to   take  compalTion  of  them,  and  vouch- 
fafe  in  his  great  mercy  to  refcue  them  from 
their  dark  grave,  and  from  the  great  niiie- 
ries  they  muft  unavoidably  fufier,  in  cafe 
it  did  not  pleafe  him  to  fend  them  imme- 
diate afiiftance.     They  fpent  many  hours 
in  ejaculations  of    this    kind,    and    then 
thinking    it    muft  be  night,  they  endea- 
voured to  compofe  themfelves.    Margaret 
and  the  little   boy,    whofe    tender  years 
prevented  their  having  any  idea  of  what 
they  had  to  fufrer  in  their  \¥retched  fitua- 
tion,    or   any  thought  of  death,    and^  of 
what  they  muft  fuffer,  before  they  could 
be    relieved,    fell    quietly     aileep.      But 
it     was     otherwife     with     Mary     Anne 
and    Anne,    who    could    not     get    the 
leaft  reft,   and  fpent  the  v/hole  night  in 
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prayer,  or  in  fpeaking  of  their  wretched 
condition,  and  comforting  one  another 
with  the  hopes  of  being  fpeedily  delivered 
from  it.  As  it  feemed  to  them,  after  many- 
hours,  that  it  was  day  again,  they  en- 
deavoured to  keep  up  their  fpirits  v/ith 
the  thoughts,  that  Jofeph  with  the  reii  of 
their  friends  and  relations  not  getting  any 
intelligence  of  their  fituation,  would  not  fail 
of  doing  all  that  lay  in  their  power  to  come 
at  them.  The  fenfation  of  hunger  was 
earlieil  felt  by  the  two  youngeft  ^  and  the 
little  boy  crying  out  for  fome thing  to  eat, 
and  there  being  nothing  for  him  but 
the  chefnuts,  Anne  gave  him  three,  and 
three  more  to  her  fiiler-in-law,  and  three 
to  her  niece,  keeping  the  other  four  for 
herfelf. 

I  faid,  that  thefe  women  feemed  to  have 
fome  notion  of  the  approach  of  day  and 
night,  but  I  ihould  never  have  dreamed  in 
what  manner  this  idea  could  be  excited  in 
them,  fhut  up  as  they  v/ere  in  a  body  of 
ice,  impervious  to  the  leaft  ray  of  light, 
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had  not  they  themfelves  related  it  to  me. 
The  hens  Ihut  up  in  the  fame  prifon,  were 
it  feems  the  clocks,  which  by  their  cluck- 
ino;  all  together,  made  them  think  the  firft 
day  that  it  was  night,  and  then  again  after 
fome  interval  that  it  was  day  again.  This 
is  all  the  notion  they  had  of  day  and  night 
for  two  weeks  together ;  after  which,  not 
iiearing  the  hens  make  any  more  noife, 
they  no  longer  knew  when  it  was  day  or 
night.  I  do  not  'remember  to  have  read 
in  any  of  the  wTiters  of  natural  hiftory, 
that  hens  fhut  up  in  a  very  dark  place, 
where  no  noife  could  reach  them,  cluck  at 
the  approach  of  day  and  night,  or  only  at 
indeterminate  hours.  This  I  know,  indeed, 
that  they  have  been  fomctimes  obferved 
in  great  eclipfes  of  theilin,  to  gather  toge- 
ther with  a  great  noife,  and  retire  to  their 
roofcing  places.  I  know,  too,  that  it  is  an 
obfervation  of  the  peafants,  that  they  do 
the  fame  in  cloudy  and  dark, weather,  ef- 
pecially  during  the  fummer  months,  call- 
ing upon  each  other,  in  their  own  language, 
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as  it  were,  to  avoid  the  ftorm.  Poultqrers^ 
iikewife,  affirm,  that  when  they  go,  even 
by  night,  to  catch  any  chickens  in  the 
rooft,  thefe  birds  awake  and  cluck  at  the 
leaft  noife ;  but  that  they  cluck  at  thefe 
Hated  periods,  independent  of  any  external 
fign,  is  a  thing  I  have  not  as  yet  been  able  to 
determine,  though  with  that  view  I  tried 


the  following  experiment.  I  placed  eight 
hens  and  four  pullets,  with  a  fufficient 
quahtity  of  food  and  water,  in  a  very  dark 
place,  and  to  the  bell:  of  my  judgment 
beyond  the  reach  of  any  noife.  And 
then,  every  morning  an  hour  before  day- 
break, and  every  evening  at  night  fall,  for 
five  days  together,  I  polled  myfelf  foftly 
as  I  could,  near  the  place  where  they  were 
confined,  to  hear  v/heth^er  I  could  difcover 
by  their  clucking  any  marks  of  their  being 
able  to  diflinguifh  day  and  night;  but 
ynth  all  my  diligence  and  attention,  I 
could  never  perceive  that  they  made  the 
leaft  noife.  I  muft  own,  indeed,  that  as  I 
had  contrived  to  put  them  in  a  place,  where 
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no  external  noife  could  reach  them,  their 
clucking  might  not  have  reached  me  ,  and 
fo  that  the  very  means  I  took  to  make  the 
experiment  exa6lly,  might  have  entirely 
defeated  it.  On  the  other  hand,  having 
firft  put  a  peafant  in  the  fame  place,  and 
made  him  imitate  the  clucking  of  a  hen, 
I  heard  the  noife  he  made,  though  ilanding 
on  the  place,  from  v/hence .  I  imagined  I 
might  have  heard  the  hens  themfelves,  had 
they  made  any.  But  whatever  the  in- 
itincl  of  thefe  creatures  may  be,  the  three 
women  im.agined  that  the  noife  of  them., 
was  a  fufficient  fignal  to  count  their  days 
by. 

This  day  the  poor  women  and  the  boy 
fupported  themfelves  with  their  chefnuts ; 
and  at  tlie  return  of  the  ufual  fignal  of 
night,  the  boy  and  Margaret  went  to 
fleep  3  while  the  mother  and  aunt  fpent  it 
in  converfation  and  prayer.  On  the  next 
day  the  afs  by  his  braying,  gave  now  and 
then,  for  the  laft  time,  fome  fig;ns  of  life. 
On  the  other  liand,  die  poor  prifoners  had 
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fomething-  to  comfort  themfelves  with  5 
for  they  difcoverei  two  goats  making  up  to 
the  manger,  and  on  feeling  them,  found 
one  to  be  a  goat  in  kid,  whofe  time  would 
be  up  towards  the  middle  of  April,  the 
other  one  of  thofe,  which  at  this  time  ufed 
to  fupply  them  with  milk.  This,  therefore, 
was  a  joyful  event,  and  they  gave  the 
goats  fome  of  the  hay  they  fat  upon  in 
the  manger,  ihrunk  up  with  their  knees 
to  their  nofes.  It  then  came  into  Anne's 
head  to  try  if  Ihe  could  not  get  fome  milk 
from  the  milch  goat ;  and  recollecting,  that 
they  ufed  to  keep  a  porringer  under  the 
manger  for  that  purpofe,  fhe  immediately 
got  down  to  look  for  it,  and  happily  found 
it.  The  goat  fuffered  herfelf  to  be  milked', 
and  yielded  almofl  enough  to  fill  the  cup, 
which  contained  above  a  pint.  On  this 
they  lived  the  third  day.  I  could  not,  on 
this  occafion,  but  greatly  admire  the  natu- 
ral fimplicity  and  honeft  candour  of  Anne, 
who  being  aiked,  if  fhe,  who  milked  the 
goat,    divided  the  milk  with  her  fellow- 
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fufferers,  and  in  what  manner,  made  an- 
fwer.     "  'Twas  I  that  milked  the  goat, 
and  after  drinking  as  much  of  the  milky 
as  I  thought  requifite  to  fupport  nature, 
I   reached    the   porringer   to    my    fifter, 
who    fate   next  to  me,    and  fhe  after  ta-» 
king  fome  of  it,  diftributed  the  remainder 
to  her  Margaret,   and  the  little  boy.     I 
began  to  take  compaffion  of  myfelf,    but 
without  forgetting  my  companions."    The 
night  following  the  boy  and  the  girl  flepi: 
as  ufual,  while  neither  of  the  two  others 
clofed  their  eyes.     Who  can  imagine  how 
long  the  time  muft  have  appeared  to  them,, 
and  how  impatient  they  mufl  have  been  ta 
fee  an  end  to  their  fuiFerings  ?    This,  after 
offering  their  prayers  to  the  almighty,  was 
the  conflant  fubjed  of  their  converfation.. 
"  O,  my  hufband,    Mary  Anne  ufed  to 
cry  out,  if  you  too  are  not  buried  under 
fome  of  the  "valancas  and  dead,  why  do  not 
you  m^ake  hafte  to  give  me,  your  filler, 
and  children,  that  aiTiflance  we  fo  much 
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ftand  in  need  of.  ?  We  are  thank  God, 
Hill  alive,  but  cannot  hold  out  much  lon- 
ger, fo  it  will  foon  be  too  late  to  think  of 
us.     Ah,  my  dear  brother,  added  Anne, 
in  you  next  to  God,  have  we  placed  all 
our  trufl.     We  are  alive,    indeed,  and  it 
depends  upon  you  to  preferve  our  liveSy 
by  digging  us  out  of  the  fnow  and  the 
ruins,  in  which  we  lie  buried."     But  let 
us  Hill  hope,  both  of  them  added,  that  as 
God  has  been  pleafed  to  Ipare  our  lives, 
and  provide  us  with  the  means  of  pro- 
longing it,  he  will  iliil  in  his  great  mercy 
put  it  into,  the  hearts  of  our  friends  and 
relations  to  ufe  ail    their  endeavours  to 
fave  us  :  Yes,  they  know  that  we  were  in 
the  liable,  and  feeing  it  covered  with  fnow, 
they  will  fpare  no  pains  to  get  at  us,  and 
find  whether  we  are  dead  or  aliv*^."     To 
this  difcourfe  fucceeded  new  prayers,  after 
which  they  compofed  themfelves  as  well 
as  they  could,  in  order  to  get,  if  poiTible, 
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The  hens  havino;  p;iven  the  ufual  fio-na! 
of  the  return  of  day,  they  began  again 
to  think  bn  the  means  of  fpinning  out 
their  lives.  Mary  Anne  bethought  herfelf 
anew  of  the  cakes  put  up  in  the  adjacent 
room  ^  and  upon  which,  coukl  they  but 
get  at  them,  they  might  fubfiil  a  great 
while  without  any  other  nourifhment.  On 
the  firft  day  of  their  confinement,  they  had 
found  in  the  manger  a  pitch  fork,  v/hich 
they  knew  ufed  to  be  employed  in  cleaning 
out  the  ftable,  and  drawing  down  hay 
through  a  large  hole  in  the  hay-loft,  which 
lay  over  the  vault.  Anne  obferved,  that 
fuch  an  inilrument  mi2;ht  be  of  fervice  in 
breaking  the  fnow,  and  getting  at  the 
cakes,  could  they  but  recover  the  door 
leading  into  the  little  room.  She,  there- 
fore, immediately  got  out  of  the  manger, 
from  v/hich  Ihe  had  not  ilirred  fmce  the 
firft  day  •,  and  groping  about,  fomxetimes 
meeting  with  nothing  but  fnow,  fome times 
with  the  wall,  and  fometimes  loofe  Hones, 
Ihe,  at  length,  light  upon  a  door,  which 
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{he  took  for  the  liable  door,  and  endea- 
voured to  open  it  as  fhe  had  done  the  firfl 
day,  but  without  fuccefs  ;  an  evident  fign 
that  the  fuperincumbent  faow  had  acquired 
a  greater  degree  of  denfity,  and  prefTed 
more  forcibly  againft  it.  She,  therefore, 
made  ilep  by  Hep,  the  befl  of  her  way 
back  to  the  manp;er,  all  the  time  converfiho; 
with  her  fellow  fufferers  ;  and  taking  the 
fork  with  her,  continued  to  rove  and 
grope  about,  till  at  lall  fne  light  upon  a 
fmooth  and  broad  piece  of  wood,  which  to 
the  touch  had  fo  much  the  appearance  of 
the  little  door,  as  to  make  her  hope  ilie 
had  at  laft  found  what  fhe  had  been  fo  ear- 
neftly  looking  for.  She  then  endeavoured 
to  open  it  with  her  hands,  but  finding  it 
impofnble,  told  the  refl  that  Ihe  had  a  mind 
to  employ  the  pitch  fork  ;  but  Mary  Anne 
difiuaded  her  from  doing  fo.  "  Let  us, 
"  faid  fhe,  leave  the  cakes  where  they  are 
a  little  longer,  and  not  endanger  our 
lives  any  further,  by  endeavouring  to 
preferve  them.     Who  knows  but  with 
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"  the  fork,  you  might  make  fuch  defLruc- 
"  tion,  as  to  bring  down  upon  our  heads, 
"  that  part  of  the  ftable  that  flill  continues 
"  together,  and  which,  in  its  fall,  could 
"  not  fail  of  crufhing  us  to  pieces.     Noy 
God  keep   us   from    that    misfortune* 
Lay  down  your  fork  Anne,  and  come 
back  to  us,  fubmitting  yourfelf  to  the 
holy  will  of  the  Almighty,  and  patiently 
accept  at  his  hands  whatever  he  may 
pleafe  to  fend  us."  Anne,  moved  by  fuch 
found  and  affe6ling  arguments  and  reafons, 
immediately  let  the  fork  fall  out  of  her 
hands,  and  returned  to  the  manger.     "  Let 
us,  continued  Mary  Anne,  let  us  make 
as  much  as  we  can  of  our  nurfmg  goats, 
and  endeavour  to  keep  them  alive  by 
fupplying  them  with  hay.     Here  is  a 
good  deal  in  the  mang-er,  and  it  occurs 
to  me,  that  when  that  is  gone,  we  miay 
fupply  them  from  another  quarter,  for 
by  putting  up  my  hand,  trying  what 
was  above  me,  I  have  difcovered  that 
there  is  hay  in  the  loft,,  and  that  the  hole 
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^'  to  it  is  open,  and  juft  over  our  heads ; , 
*^  fo  that  we  have  nothing  to  do,  but  to 
^^  pull  it  down  for  the  goats,  whofe  milk 
"  v/e  may  fubfiil  upon,  till  it  <hall  pleafe 
''  God  to  diipofe  otherwife  of  us." 

This  reafoning,  was  not  only  found  in  it- 
felf,  but  fupported  by  fads;  for  ever  fince 
their  confinement,  they  had  heard  ftones 
fall  from  time  to  time  upon  the  ground^ 
and  thefe  ftones  could  be  no  others  than 
thofe  of  the  building,  which  the  fhock  of 
the  valanca  had  firft  loofened,  and  which  the 
weight  it  every  day  acquired  by  encreafing^ 
in  denfity,  afterwards  enabled  it  to  difplace. 
"Wherefore,  had  Ihe  happened  to  difturb 
with  the  pitch-fork,  as  there  was  the  greateft 
reafon  to  fear  fhe  might,  any  of  thofe 
parts,  which,  united  together,  ferved  to 
keep  up  the  beam  that  fupported  the  great 
body  of  fnow,  under  which  they  lay  buried^ 
the  fall  of  the  ftable,  and  their  own  deftruc- 
tion,  muft  have  infallibly  been  the  confe- 
quence  of  it.  I  do  not  deny  but  that  this 
beam  v/as  ilrong  enough  to  bear  a  much 

greater 


[    91     I 

greater  Weight.  For,  fuppofing  its  prefent 
pofition  in  the  liable,  the  fame  with  that 
in  which  it  was  afterwards  found,  and 
which  I  fhall  prefently  defcribe,  the^  ca- 
vity formed  by  it  was  fix  feet  long,  and 
two  feet  and  a  half  high  at  one  end,  the 
length  therefore  of  that  part  of  the  beam, 
which  lay  over  this  cavity,  was  about  ten. 
ftQt  and  a  half.  Furthermore,  fuppoRng 
that  this  cavity  was  four  feet  broad,  the 
roof  fupported  by  this  beam  mufl  have 
meafured  fix  and  twenty  fuperficial  feet^ 
which  multiplied  by  forty  two  feet,  the 
height  of  the  valanca,  give  one  thoufand 
and  ninety-two  cubit  feet  for  the  quantity 
of  flow  fupported  by  the  roof.  By  expe- 
riments made  to  afcertain  the  quantity  of 
air,  that  flies  off  in  the  melting  of  fnow^ 
which  experiments  I  fhall  prefently  relate  -^ 
it  appears  that  the  volume  of  fnow  com- 
preffed,  and  ftrongly  fqueezed  into  a  vefCely 
is  to  the  volume  of  the  fame  fnow  reduced 
to  water,  as  feventeen  to  fix ;  wherefore, 
fuppofing  the  fnow  upon  the  roof  to  have 
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been  more  condenfed  to  a  much  greatei* 
degree,  we  may  allow  that  the  volume  of 
it,  in  this  its  folid  form,  was  to  its  volume 
when  melted,  as  two  to  one ;  fo  that  the 
one  thoufand  and  ninety-two  feet  of  folid 
fnow,  muft  yield  five  hundred  and  forty- 
fix  cubic  feet  of  melted  fnow.  Now,  a 
cubic  foot  of  water,  weighs  about  three  , 
hundred  and  twelve  pounds,  therefore  the 
weight  of  the  fnow  fupported  by  the  roof, 
amounted  to  no  lefs  than  one  hundred  and 
feventy  thoufand,  three  hundred  and  fifty- 
two  pounds.  By  obfervations  made  on  the 
llrength  of  timber,  it  appears  that  a  beam 
of  larch,  .clean  and  free  from  knots,  and 
every  other  imperfedlion,  efpecially  at  or 
near  the  middle,  eleven  inches  fquare,  and 
fix  feet  and  a  half  long,  can  bear,  if  placed 
horizontally  on  its  two  extremities,  a 
weight  of  two  hundred  thoufand  pounds, 
fuipended  to  the  middle  of  it  ^  and  that  it 
can  bear  a  Hill  greater  weight  in  an  oblique 
pofition.  It  therefore  follows,  that  as  ia 
the  prefent  cafe,  the  beam  did  not  lie  hori- 
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'zontally,  and  had  befides  the  weight  of  the 
fnow  difpofed  over  its  whole  length,  and 
not  confined  to  its  middle,  it  could  not  but 
eafily  bear  it  -,  fince  there  wanted  twenty- 
nine  thoufand  fix  hundred  and  forty-eight 
pounds  of  the  total  weight  which  it  might 
have  fupporced,  even  in  the  moil  difadvan- 
tageous  pofition  and  circumitances.  But 
after  all,  had  the  parts  which  kept  up  the 
beam,  been  removed,  it  mufl  then,  with 
all  the  great  weio;ht  upon  it,  have  tumbled 
into  the  {la,ble,  to  the  unavoidable  deilruc- 
tion  of  the  poor  people  confined  in  it. 

This  day  the  fenfation  of  hunger  was 
more  and  more  lively  and  troublefome, 
without  their  having  any  thing  to  allay  it 
with  but  fnow,  and  the  milk  yielded  them 
by  one  of  the  goats  their  fellow  prifoners. 
I  fay  one  of  the  goats,  for  as  yet  they  had 
milked  but  one  of  them,  thinking  it  would 
be  ufelefs,  or  rather  hurtful,  even  if  they 
could,  to  take  any  milk  from  that  in  kid. 
Anne  had  recourfe  to  the  other,  and  in  the 
is^^hole  day,  got  from  her  about  two  pounds 

of 
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of  milk,  on  which,  with  the  addition  of  a 
little  fnow,  picked  up  in  the  corner  between 

'  the  beam  and  the  floor,  they  fubfifted. 
This  day,  too,  they  began  to  be  troubled 
with  a  great  drynefs  in  their  mouths,  and  a 
violent  thirft,  which  they  endeavoured  to  al- 
lay, by  often  putting  fnow  into  their 
mouths.  It  v^^as  the  lail  day  of  Mary 
Anne's  having  all  the  benefits  of  nature  in 
a  regular  ccurfe,  having  for  the  following 
thirty-three  days,  had  no  fenfible  evacua- 
tion but  that  of  urine,  v\^hich  the  two 
others  likewife  continued  always  to  have, 
with  this  difference,  that  Anne  had  but  two 
tools  the  whole  time,  whereas  Margaret 
had  one  every  five  or   fix   days.     Anne, 

.  Margaret,  and  the  little  boy,  flept  the  next 
and  all  th^  follov/ing  nights;  but  as  to 
Mary  Anne,  fnt  palTed  it  as  ihe  had  done  the 
preceding  nights  y  nor  did  fhe  ever,  during 
the  thirty-feven  days  of  her  confinement, 
clofe  her  eyes,  and  take  any  fleep,  except 
three  tim.es,  and  that,  as  well  as  fhe  could 
guefs,    for  about  two   hours   each    time. 

The 
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The  poor  creatures  fpent  the  fifth  day  in 
the  fame  manner.     Thq  fixth  was  attended 
with  a  new  fource  of  afHi6lion  and  diilrefs. 
The  little  boy  Antony,  who  fubfiiled  en- 
tirely on  milk,  not  being  able  to  bear  the 
cold  of  the  fnow  in  his  mouth,  began  on  this 
day  to  complain  of  very  cruel  pains  inhisllo- 
mach  and  belly,  which  made  him  work  and 
writh   a  thoufand   and   a   thoufand  ways 
without  finding  the  leaft    eafe   or  relief. 
The  poor  mother  endeavoured  to  warm  and 
cheer  up  the  poor  creature,  by  clofing  him 
to  her  bofom,  the  only  way  left  her  to  do 
it.     This  gave  him  fome  eafe,  but  he  had 
but  juft  ftrength  enough  to  tafle  a  little 
milk  which  was  put  to  his  lips.     A  good 
many  hours  after  this,  his  pains  returned, 
v/hen  his  mother  and  his  aunt,  taking  him 
by  turns,  on  their  laps,  and  clofing  him 
to  their  bofoms,  did  all  their  own  wretched 
condition  and  fituation  would  let  them,  to 
give  him  eafe  and  quiet  him.     In  this  con- 
dition, the  poor  little  creature  lingered  on 
in  incredible  pains,  to  the  unipeakable  af- 
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fii^lion  of  the  poor  women,  who  had  for- 
got their  own  fufFerings  to  attend  entirely 
to  his.  On  the  tenth  day  of.  his  illnefs, 
reckoning  the  days  by  their  ufual  clock,  viz. 
one  of  the  hens  that  flill  furvived,  he  was 
fo  very  bad,  as  no  longer  to  bear  lying  in 
his  mother's  or  his  aunt's  lap ;  and  there- 
fore defired  to  be  flretched  at  length  in  the 
manger.  This  the  tender  mother  complied 
with,  and  with  much  difficulty  laid  him 
alongfide  herfelf,  her  great  afredlion  for 
him  not  permitting  her,  as  long  as  fhe 
could  herfelf  afford  him  any  affiilance,  to 
part  with  him  to  his  aunt  or  his  filler.  In 
this  fituation,  he  did  nothing  but  complain, 
his  weak  and  piteous  cries  piercing 
deeper  and  deeper  into  the  heart  ■  of 
the  poor  mother,  who,  though  it  v/as 
with  the  utm.oil  difficulty  fhe  could  turn 
about  in  her  confined  fituation,  never 
ceafed  either  warming  his  feet  or  mouth 
with  her  breath,  or  by  ilroking  him  with 
her  hands,  endeavouring  to  find  out  whe- 
ther he  was  dead  or  alive.     At  length,  after 
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lie  had  lain  quiet  for  a  little  time,  fhe  all 
at  once  found  her  fingers  feized  and 
fqueezed  by  the  death-cold  hands  of  the 
poor  innocent;  which  fhe  confidered  an 
evident  fign  of  his  being  near  his  end.  She 
therefore  took  him  up  in  the  beil  manner 
fhe  could,  laid  him  in  her  lap,  and  by 
llroaking  with  her  hands,  his  already  be- 
Rummed  legs  and  thighs,  now  too  weak  to 
fupport  his  httle  emaciated  body,  and  giv- 
ing a  thoufand  kilTes,  and  breathino;  fre- 
quently  on  his  cold  lips,  in  order  to  impart 
fome  heat  to  them,  at  lail  brought  him  to 
give  a  faint  figh,  on  which  dipping  her 
trembling  fingers  into  the  milk,  llie  let  a 
few  drops  of  it  fall  into  his  mouth.  Upon 
this,  the  poor  creature  cried  out  with  ano- 
ther figh,  "  O  my  father,  my  father  !  and 
"  he,  too,  is  under  the  fnow,  O  my  fa- 
"  ther,  my  father !"  Thefe  words  were 
fcarce  out  of  his  mouth,  when  the  mother 
felt  his  head  falhng  back  upon  her  arm. 
The  grief  and  afflidtion  which  the  poor 
mother  felt  at  this  moment,,  the  lail  for 
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certain  of  her  child's  Hfe,  aiid  the  deep  im- 
prefTion  made  on  her  heart  by  his  laft  words, 
''  O  my  father,    my  father,  he,   too,  is 
"  under  the  fnow;  O  my  father,  my  fa- 
*'  ther  !"  made  her  buril  out  into  a  flood  of 
tears,    which   from    her   cheeks    trickled 
dowii  on  the  face  of  her  dead  child,  whom 
vvith  repeated  kilTes,  Ihe  fain  would  have 
brought   to   life   again.     At  length,    his 
face  being  grown  quite  cold,  and  no  mo- 
tion remaining  in  his  arms  or  legs,  which 
w^hen  lifted  up,  fell  back  by  their  own 
Aveight,  ihe  cried  out  to  her  fifler-in-law. 
*^  Ah,  filler,  he  is  now  dead  indeed,  my 
"  boy  is  dead,  who  remembered  his  fa- 
"  ther  with  his  lafl  breath.     I  have  often 
''  before  heard  the  poor  creature  fpeak  of 
"  his  father,  who  indeed,  is  perhaps  bu- 
"  ried  under  the.  fnow,  and  no  longer  in 
"  the  land  of  the  living,  as  we  are,  through 
"  the  fpecial  mercy  of  the  Lord,  and  now 
"  he  has  mentioned  him   again  v/ith  his 
"  lait  breath.     Who  knows  what  will  be- 
^^  come  of  us,  who  have  fuffered  fo  much,  ' 
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^^  and  fo  long,  by  cold,  by  hunger,  and 
**  by  want  of  fieep,  in  this  dark  dungeon  ? 
"  He,  as  more  delicate  and  lefs  inured 
*'  to  fufferings  is  gone  firfl,  who  knows 
^  which  of  us  is  next  to  follow  him  ?  O 
*'  my  dear  child,  have  I  ioil  you  at  laft." 
The  iifler,  though  forely  afPiidied  at  the 
lofs  of  her'  nephew,  and  touched  by  thefe 
words  of  Mary  Anne  \  neverthelefs,  to  Lef- 
fen  in  fome  manner,  her  extreme  agony, 
took  from  her  the  dead  body  of  the  child, 
and  after  firft  ftripping  it  of  its  cloaths,  laid" 
it  in  the  furtheft  corner  of  her  end  of  the 
manger. 

The  death  of  this  poor  child,  proved  the 
fevereft  trial  that  the  three  women,  the 
two  eldeft  efpecially,  had  to  faffer  during 
their  long  confinement ;  and  from  this  un- 
fortunate day,  the  fear  of  death,  which 
they  confidered  as  at  no  great  diilance,  be- 
gan to  haunt  tliem  more  and  more.  Nor 
is  it,  I  believe,  any  hard  matter  to  conceive 
that  this  muft  have  been  the  cafe,  confi- 
dering  that  we  are  more  moved  by  thofe 
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events  which  nearly  concern  us,  and  we  fee 
happen  to  perfons  in  the  fame  fituation 
v/ith  ourfelves,  than  by  thofe,  which  we 
only  think  of  as  poflible ;  and  therefore 
may  flatter  ourfelves  with  the  hopes  of  be- 
ing able  to  efcape.  The  little  nourifhment, 
which  the  goat  yielded  the  poor  women, 
had  made  them  fuffer  greatly  on  the  pre- 
ceding days ;  they  were,  befides,  be- 
numbed, or  rather  frozen  with  the  intenfe 
cold.  Add  to  this,  the  neceffary,  but  in- 
convenient and  tormiCnting  poilure  of  their 
feet,  knees,  and  every  other  part  of  their 
bodies  -,  the  fnow,  which  melting  over 
their  heads,  perpetually  trickled  down 
their  backs,  fo  that  their  clothes,  and  their 
whole  bodies  were  perfeclly  drenched  with 
it :  the  flench  arifing  from  the  dead  bo- 
dies, and  their  own,  and  the  goats  excre- 
ments, were  fuch,  that  they  were  often  on 
the  point  of  fwooning  away  with  it,  and 
obliged  to  keep  themfelves  from  fainting, 
by  handling  the  fnow,  and  putting  fome  of 
it  into  tlieir  mouths  ;  the  thirft  with  which 
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their  mouths  were  conflantly  burnt  up ; 
the  thoughts,  that  in  all  this  time  no  one 
had  been  at  the  pains  to  look  for  and  re- 
lieve them ;  the  eonfideration  that,  all 
they  had  hitherto  fufFered,  was  nothing  in 
comparifon  of  what  they  had  ilili  to  fufier 
before  they  could  recover  their  liberty,  or 
fink  under  the  weio-ht  of  all  the  evils  which 
encompaffed  them ;  all  thefe,  certain^} 
were  circumflances  fuHicient  to  ^  r.n- 
der  them  to  the  lail  degree,  v/retched 
and  miferable.  But  after  ail,  the  light  of 
death,  till  this  day,  was  but  a  pretty  dif- 
tant  profped  ;  for  though  it  was  prefent  to 
their  thoughts,  yet,  as  they  did  not  behold 
it  with  their  own  eyes,  they  flattered  them- 
felves  that  they  might  one  way  or  another, 
efcape  it.  But  now  that  they  faw  it  come 
down  among  them,  it  was  impoflible  that 
they  fhould  not  be  to  the  lall  degree  af- 
flided  and  terrified  at  fuch  Ihocking  com- 
pany. Add  to  this,  that  the  milk  of  their 
fond  and  loving  nurfe,  fell  away  little  by 
little,  till  at  length,  inflead  of  about  two 
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pounds,,  which  fke,  in  the  beginnmg,  ufecJ 
to  yi?ld,  they  could  not  now  get  fo  much 
as  a  pound  from  her.  The  hay  that  lay  in 
the  manger  was  all  out,  and  it  was  but  lit- 
tle the  poor  women  could  draw  out  of  the 
hole  wfiich  lay  above  them ,  fo  that  as  the 
o-oats  had.  but  little  fodder,  little  fuftenance 
could  be  expeded  from  that  which  they 
thought  praper  to  milk.  Thefe  animals 
were  become  fo  tame  and  familiar,  in  con- 
fequence  of  the  fondnefs  Ihewn  them,  that 
they  always  came  on  the  firfl  call  to  the 
perfon  that  was  to  milk  them,  affectionately 
licking  her  face  and  hands.  Anne,  encou- 
raged by  thi$  tamenefs  of  theirs,  bethought 
herfelf  of  accuiloming  them  to  leap  upon 
the  manger,  and  from  thence  upon  her 
Ihoulders,  fo  as  to  reach  the  hole  of  the 
hay-loft,  and  feed  themfelves ;  fo  apt  is 
hard  neceflity  to  infpire  itrength  and  inge- 
nuity. She  began  by  the  goat  that  yielded 
them  milk,  helping  her  up  into  the  manger,, 
and  then  putting  her  upon  her  flioulders. 
This  had  the  defired.  effed,  the  animal  be- 
ing: 
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ing  thereby  enabled  to  reach  much  farther 
with  its  head,  than  they  could  with  their 
hands.     They  did  then  the  fame  by  the 
other  goat,   from   Vv^hom,  as  foon  as  ihe 
ihould  drop  her  kid,  they  expected  new  re- 
lief ♦,  ihe  too,  in  the  fame  manner,  found 
means  to  get  at  the  hay,  which  afforded  the 
poor  women  fome  relief  in   the  midfc  of 
their  preffing  necefTity.     After   this  day, 
the   goats  required  no  further  afTiitance, 
they  fo  foon  learned  to  leap  of  themfelves 
on  the  manger,  and  from  thence  on  the 
womens    fhoulders.     But    v/e    muil    not 
conclude  that   hunger  was   the  chief  of 
Ithe  poor  womens  fufferings ;  far  from  it. 
After  the  firft  daysy  during  wlych  it  proved 
a  fore  torment  to  them,  they,  through  ne- 
eellity,  grew  fo  accuilomed  to  very  little, 
and  very  light  nourifhment,   that  they  no 
-  longer  felt  any  fenfation  of  that  kind,  but 
lived  contentedly  on  the  fmall  quantity  of 
milk  they  could  get  from  their  goat,  mixed 
with  a  little  fnov/.     Their  breath  was  v/hat 
gave  them  mofl  uneafinefs  •,  for  it  beg-an 
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to  be  very  difficult  on  the  fifth  or  fixth  da}^ 
every  infpiration  being  attended  with  the 
fenfation  of  a  very  heavy  and  almoll  infnp- 
portable  load  upon  their  cheils,  Befides 
this,  the  ice-cold  water,  which  was  con- 
ftantly  dropping  on  their  bodies,  and  the 
continual  bitings  of  the  lice,  with  v/hich, 
they  were,  in  a  manner,  eaten  up,  proved 
a  perpetual  fource  of  uneafinefs  and  tor- 
ment to  them.  This  laft  plague  there  was 
no  getting  rid  of,  and  therefore  they  were 
obliged  to  make  a  virtue  of  necefTity,  and 
patiently  fubmit  to  it.  As  to  the  conflant 
dripping,  with  which  they  were  almoil  fro- 
zen to  death,  they  endeavoured  to  guard 
againfl  it  •,  Margaret,  by  putting  the  ket- 
tle on  her  head  j  and  her  mother  and  aunt, 
by  wrapping  themfelves  up  in  the  things 
of  which  Anne  had  llript  the  little  boy's 
body,  efpecially  about  the  head,  as  the  part 
which  Hood  mofl  in  need  of  defence. 
This  covering  afforded  the  two  eldeft  fome 
relief,  but  it  was  of  lliort  duration  j  for  the 
cloaths,  when  faturated  with  water,  proved 
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a  heavy  burthen,  and  a  much  greater  evil 
than  what  they  endeavoured  to  fhun  by 
ufing  them,  fo  that  they  were  at  lall  forced 
to  throw  them  off,  and  ilibmlt  entirely  to 
God's  providence.  Anne  was  for  having 
the  kettle  ferve  as  an  umbrella  to  all  the 
three  ;  and  with  this  view,  put  a  little  of  it 
over  her  head  ;  but  the  affe6cionate  mother, 
having  her  daughter's  welfare  more  at  heart 
than  her  own,  left  her  fhare  to  the  girl,  and 
found  means  to  make  the  aunt  follow  her 
example  ^  fo  that  not  a  word  more  paiTed 
upon  this  ardcle. 

They  now  had  loft  all  means  of  guefli ng 
at  the  returns  of  day  and  night;  and  their 
only  employment  was  to  recommend  them- 
felves  fervently  to  God,  befeeching  him 
to  take  compaffion  of  them,  and  at  length, 
put  an  end  to  their  miferies,  which  en- 
creafed  from  day  to  day.  At  laft;  their 
nurfe  growing  dry,  they  found  themifelves 
without  any  milk,  and  obliged  to  live  up- 
on fnow  alone  for  two  or  three  days,  Mary 
Anne  not  approving  an  expedient  propofed 
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"by  her  fifter.     This  was  to  endeavour  tO' 
find  out  the  carcafTes  of  the  hens  -,  f*6r  as- 
they  had  not  heard  them  for  fome  days 
paft,,  they  had  fufHcient  reafon  to  think, 
they  were  dead  y  and  then  eat  them,  as  the 
only  thing  with  which  they  eould  prolong 
life.     But  Mary  Anne,  rightly  j udging  that 
it  would  be  almofl:  impoflible  to  Urip  them 
clean  of  their  feathers,  and  that  befides,  the 
fiefh.  might  be  fo  far  putrefied^,  as  to  do- 
them  more  harm  than  good,  thought  pro- 
per to  difTuade  her  Efter  from  having  re- 
courfe  to  this  expedient,  at  leafh  for  the 
prefent.     "  Let  us  endeavour,    faid  Ihe, 
fince  we  have  already  fufFered  fo  much,= 
to  put  up  with  the  fnow,  and  try  if  wer 
cannot,  by  means  of  it,  hold  out  a  little 
longer,  and  keep  body  and  foul  toge- 
"  ther,"     But  the  unfpeakable  providence 
of  God,    whofe  will  it  v/as  they  Ihould: 
live,  provided  them  with  new  means  of 
fubfiflence,  when  lead  they  expe(5led  it, 
by  the  kiddening  of  the  other  goat.     They 
had  often  thought  of  this,  and  confulted 
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together  what  they  Ihonld  do  if  they 
■fhoiild  then  happen  to  be  alive.  They 
refolved,  in  order  to  prevent  the  kid's 
robbing  them  o£  any  milk,  to  kill  it  the 
minute  it  was  dropt,  and  perhaps  divide  it 
amongfl:  themfelves  and  eat  it,  in  cafe  they 
have  nothing  elfe  left  to  live  upon.  The 
cries  and  throv/s  of  the  goat  at  length  giv- 
ing notice,  that  ihe  was  about  to  drop  her 
burthen,  they  called  her  to  them,  and 
found,  it  to  be  really  the  cafe.  Anne,, 
therefore,  helped  the  poor  thing  into  tiie 
manger,  and,  delivering  her  of  a  kid,  gave 
it  to  the  fiiler,  who  immediately  killed  it. 
She  then  got  the  dam  to  leap,  upon  her 
fhouldefs,  and  feed  herfelf.  By  this 
event,  thev  iud^ed  themfelves  to  be  about 
the  middle  of  April  ^  wherefore,  after  of- 
fering God  their  mofl:  humble  thanks,  for 
having  preferved  them  fo  long,  in  the  midil 
of  fo  many,  and  fuch  great  difficulties,. 
they  again  befeeched  him  to  affiil  them  ef- 
fedlually,  till  they  could  find  an  opportu- 
nity of  efcaping  their  doleful  prifcn,   and 
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fee  an  end  to  their  great  fufferings.     Their 
hopes  of  this  their  humble  fupphcation  be- 
ing heard,  were  raifed  on  the  appearance  of 
this  new  fupply,  and  on  their  reflecting  that 
the  fnow  begins  to  thaw  in  April ;  in  con- 
fequence  of  which,  either  that  about  the 
ftable  would  foon  diffolve  enough  to  let 
fome  ray  of  light  break  in  upon  them,  or 
at  lead  put  their  relations  upon  endeavour- 
ing to  get  at  their  bodies,  in  order  to  bury 
them.     Mary  Anne  told  me,  that,  though 
fhe  was  thoroughly  fenfible  of  the  badnels 
of  her  condition,  in  which  it  was  impoffibk 
for  her  to  hold  out  much  longer,  and  faw 
it  every  day  grow  worfe  and  worfe  -,  fhe 
never,  however,  defpaired  of  her  living  to 
be  delivered  from  it.     She   thought  ihe 
continually  heard  within  her,  a  voice  fay- 
ing, "  God  will  fend  you  afTiflance  ,  your 
'^  huiband  has  not  forgot  you,  and  is  in- 
"  tent  upon  recovering  you;    yoiti'  bro- 
"  thers  in  Demonte  will  never  reft  till  they 
"  know  with  certainty  whether  you  are 
^  dead  or  alive.^'  Now  and  then,  however, 
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whilfl  her  fifter  and  daughter  were  afleep, 
fhe  ufed  to  weep  bitterly  ;  one  time  think- 
ing of  the  Httle  appearance  there  was  of 
her  ever  efcaping,  and  that  her  hufband 
and  the  boy  that  was  at  work  with  him, 
were  themfelves  buried  under  the  valanca, 
and  dead  -,  another  time,  refledling  on  the 
death  of  her  little  boy,  a  prefage,  as  it  were, 
to  herfelf  and  her  fellow^  fufterers,  of  what 
they  themfelves  had  to  exped  •,  now  on  her 
heavy  fins,  in  which  the  Lord  might  think 
proper  to  call  her  away.     And  fhe  fonie- 
times  fuffered  herfelf  to  be  lb  overcomes  by 
thefe  reile(5lions,  that  fhe  more  than  once 
feared  her  fighs  and  fobs  would  fuftbcate 
her.     They  once   av/akened  Anne,   who 
afking  her  the  caufe  of  this  her  new  grief, 
received  for  anfwer,  that  her  tears  were 
owing  to  her  fufferings,  with  which  fhe  was 
already  beyond  meafure  afSided,  and  yet 
increafed   from   day   to    day,    whilfl    her 
ftrength  to  bear  them,  continually  dimi- 
niihed.     •'  God,    replied  the  filler,    who 
^  has  ainiled  us  all  this  time,  will  not  de- 
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**'  jfert  us  at  prefent;  let  us  patiently  wait 
**  his  pleafure  with  regard  to  us,  and  con- 
^^  tinue  to  truft  in  him  our  only  refuge, 
**  He  has  refcued  us  from  death,  which 
"  would  certainly  have  been  our  lot,  had 
**  the  liable  been  entirely  demoliflied.  He 
**  has  not  altogether  deprived  us  of  fubfif^ 
**  tence,  having  left  us  two  goats^  from 
*'  whom,  little  as  it  is,  we  have  obtained- 
®*  Ibme  nourishment.     He,  notwithftand- 
**  ing  the  cold,  with  which  we  are  almofb: 
'*  frozen  to  ke  -,  notwithllanding  the  wa- 
"  ter  with  which  we  are  almoft  drowned  ^ 
**  notwithllanding  all  the  other  evils  with 
**  which  we  are  furrounded,  is  graciouily 
pleafedto  grant  us  life  ^  therefore  let  us 
not  grow  weary  of  befeeching  him,  ef- 
fedlually  to  hear  our  prayers,  and  deli- 
"  ver  us  from  this  dark  grave.^'     Thefe^, 
with  other  words  full  of  hope  and  confi- 
dence, gave  much  comfort  to  Mary  Anne,, 
fo  that  Ihe  replied  with  a  figh :  "  You  are 
"  in  the  right,  filler,  let  us  pray  God  not  to 
^  grow  weary  of  proteding  us,  and  befeech 
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^^  him  to  infpire,  at  leail  my  brotfers, 
*^  to  haften  to  our  affiftance ;  from  them  I 
*'  firmly  trvift  in  God  to  obtaim  it ;  for 
"  they  were  not  within  the  reach  of  the 
"  valanca,  which  has  overwhehned  us, 
and  perhaps  your  brother  and  my  fon: 
Anthony,  and  Jofeph  Bruno,  are,  if  it 
fhali  fo  pleafe  God,  to  be  our  deli- 
verers. I  know  how  much  they  love 
me,  and  what  great*  lengths  they  would 
"  go  to  afTiiL  me.''  With  this,  and  fuch 
like  pious  difcourfe,  the  poor  women  en- 
deavoured to  comfort  themfelves,  and  to 
keep  up  their  fpirits,  inpatient  expedation 
of  the  hap^y  moment  they  fo  much  long- 
ed for.  For  my  part,  I  cannot  fufficiently 
admire  the  courage  and  intrepidity  of 
Anne,  who  told  me,  that  in  all  this  time, 
Ihe  never  let  a  tear  efcape  her  but  once. 
This  was  on  its  occurring  to  her,  that,  as 
they  muil  at  length  perifh  for  want,  it  might 
fall  to  her  lot  to  die  laft.  For  the  thought 
of  finding  herfelf  amidft  the  dead  bodies  of 
her  filler  and  her  niece,   herfelf  too  in  a 
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dying  condition,  terrified  and  afflided  her 
to  fuch  a  degree,  that  fhe  could  no  lon- 
ger command  her  tears ;  but  wept  bit- 
terly. 

I  obferved,  that  the  goat  had  kidded. 
This  event  afforded  the  poor  women  a 
new  fupply  of  milk,  Anne  for  a  while 
getting  two  porringers  at  a  time  from  her, 
with  which  they  recruited  themfelves  a 
little.  But  as  the  goats  began  to  fall  fhort 
of  hay,  the  milk  of  the  only  one  that  gave 
them  any,  began  to  lefTen  in  proportion, 
fo  that  at  length  they  faw  themfelves  redu- 
ced to  a  fmgle,  and  even  half  a  porringer. 
It  was,  therefore,  happy  for  them,  that  the 
time  drew  nigh,  in.which  God  had  purpofed 
to  refcue  them  from  their  horrible  prifon 
and  confinement,  and  put  an  end  to  their 
.fufferings.  One  time  they  thought  they 
eould  hear  a  noife  of  fome  continuance  at  no 
great  diflance  from  them.  This  was  proba- 
bly the  2  oth,  when  the  p  arifh  priefl's  body  was 
found  in  the  houfe  number  1 9.  And,  upon 
it,  they  all  together  raifed  their  weak  and 
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hoarfe  voices,  crying  out,  "  Help,  help  :*' 
but  the  noife  ceafed,  and  they  this  time 
neither  faw  or  heard  any  thing  elfe  that 
might  ferve  as  a  token  of  their  deliverance 
being  at  hand.     However,  this  noife  alone 
was  fufficient  to  make  them  addrefs  God 
with  greater  fervour  than  ever,  befeeching 
him  to  have  compalTion  on  them,  and  to 
confirm  them  ilill  more  and  more  in  their 
warm  hopes,  that  the  end  of  their  long 
mifery   WtIS  not  far  off.      In  fadl,    they 
again  heard  another  noife,  and  that  nearer 
them,  as  though  fomething  had  fallen  to 
the  ground.     On   this  they  again  raifed 
their  voices,  and  again  cried  out :  "  Help, 
"  help  :'*  but  no  ane  anfwered,  and  foon 
after  the  noife  itfelf  entirely  ceafed.   Their 
opinion  concerning  this  noife,.  and  in  this 
they  certainly  were  not  millaken,  was  that 
it  came  from  the  people,  who  were  at  work 
to  find  them,  and  who  left  off  at  the  ap- 
proach of  night,  and   went  home  with  a 
defign  to  return  to  their  labour  the  next 
morning.     After  the  noife  of  the  body 
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fallen  to  the  ground  in  their  neighbour- 
hood, they  feemed  for  the  firft  time  to 
perceive  fome  glimpfe  of  light.-  The  ap- 
pearance of  it  feared  Anne  and  Margaret 
to  the  kft  degree,  as  they  took  it  for  a 
fure  fore-runner  of  death,  thought  it  was 
occafioned  by  the  dead  bodies  j  for  it  is  a 
Gommon  opinion  with  the  peafants,  that 
^thofe  wandering  wild-fires,  which  one  fre- ' 
quently  fees  in  the  open  country,  are  a 
•fure  prefage  of  death  to  the  perfons  con- 
ftantly  attended  by  them,  which  ever  way 
they  turn  themfelves ;  and  they  accord- 
ingly call  them  death-fires.  But  Mary 
Anne,  was  very  far  from  giving  into  lb 
£lly  a  notion.  On  the  contrary  the  light 
infpired  her  with  new  courage,  and  fhe  did 
all  that  lay  in  her  power  to  diiFipate  the 
fears  of  her  fifter  and  daughter,  revive 
their  hopes:  in  God,  and  perfuade  them 
that  their  deliverance  and  the  end  of  all 
their  fufferings  was  at  hand  ^  infilling  that, 
this  light  could  be  no  other  than  the  light 
of  heaven,  which  had,-  at  leaft,  reached 
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the  flable,  in  confequence  of  the  valanca's^ 
melting,  and  ftill  more  in  confequence  of 
the  confianc  boring  and  digging  into  it, 
by  their  relations  in  order  to  come  at  their 
dead  bodies.  "  Let  us,  continued  fhe, 
'^  my  dear  Anne  and  Margaret,  let  us 
*'  with  redoubled  fervour  and  joy  thank 
"  God,  and  humbly  befeech  him  to  con- 
"  tinue  his  protection  to  us,  that  we  may 
**  at  iaft  get  alive  out  of  this  dungeon,  in* 
*'  which  he  has  fo  miraculoufly  preferved 
*'  us.  Let  us  thank  him  for  his  great 
*'  mercy  towards  us,,  and  befeech  him  not 
''  to  defer t  us  in  thefe  lafl  moments.  Let 
us  truft  in  his  promifes,  who  fays,  I  will 
not  forfake  you,  I  will  not  abandon  you.. 
To-morrow  morning  we  ihall  again  hear 
*'  them  at  work,  and  be  convinced,,  that  the 
"  light  we  nowfeeis  the  light  of  heaven,  which 
"  has,  at  lail,  found  its  way  to  our  longing 
"  eyes."  Mary  Anne  gueffed  right  what 
was  to  happen  the  next  day,  for  it  was  the 
next  day  that  Anthony  defcended  into  the 
ruins  of  the  fcable,  and  to  his  unfpeakable 
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furprife  found  the  poor  women  alive  blef- 
fing  and  exalting  the  moft  high,  and  rel^ 
tored  them  from  darknefs  to  light,  from 
danger  to  fecurity,  from  death  to  life,  by 
drawing  them  out  of  the  manger,  and 
removing  them  to  the  houfe  of  Jofeph 
Arnaud  y  v/here  they  continued  to  the 
end  of  July,  living  in  the  manner  I  have 
already  related. 

Thirty-feven  entire  days  did  thefe  poor 
women  live  in  the  moft  horrible  fufferings 
Gccafioned  no  lefs  by  filth  and  the  difagree- 
able  pofture  they  were  confined  to,  than 
by  cold  and  hunger ,  but  the  Lord  was 
with  them.  He  kept  them  alive,  and  they 
are  ftill  living,  in  a  new  cottage  built  the 
fame  year  in  the  Forefta  of  Bergemoletto, 
at  no  great  diilance  from  their  former  ha- 
bitation. I  fhall  relate  in  what  manner 
they  have  lived  fmce,  and  in  what  ftate  of 
health  they  now  are.  But  fhall  firil  endea- 
vour to  account  for  their  holding  o\\t  fo 
long  in  fuch  terrible  circumftances,  the 
fingularity  of  which  has  been  matter  of 
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much  inveftigation  with  all  thofe,  who  have 
heard  of  this  fiirprifing  event,  and  is  apt  to 
excite  that  laudable  curiofity,  v/hich  fo  much 
tends  to  the  improvement  of  the  fciences: 
for  it  appears  at  firft  fight,  that,  the  excef- 
five  cold  they  themfelves  own  they  fuffer- 
ed,  or  their  almoft  total  want  of  food,  or 
the  badnefs  of  the  air,  which  on  account 
of  the  narrow  bounds  of  their  prifon,  they 
mull  have  breathed  again  and  again,  until 
it  had  loft  all  power  of  expanding  and 
working  their  lungs  j  it  appears  I  fay, 
at  firft  fight,  that  any  of  thefe  circum- 
ftances  ftiould,  alone,  have  been  fufiicient 
to  put  a  fpeedy  end  to  their  lives.  It  is 
true,  indeed,  that  their  continuing  fo  long  in 
a  place  but  twenty  inches  broad,  with  their 
backs  to  the  wall,  their  toes  under  their  hams, 
and  their  knees  to  their  nofes,  occafioned 
in  the  two  oldeft  fach  violent  complaints  in 
the  feet,  that  they  have  not  as  yet  got 
the  Jbetter  of  them :  it  is  true,  likewife, 
that  their  ftomachs,  through  the  fmallnefs 
.and  lightnefs  of  their  food,  have  fuffered 
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cxcelTiyely  *,  in  fhort,  it  is  true,  that  the 
icyes  of  Mary  Anne  were  rendered  tre- 
muloiis  by  the  firft  rays  of  the  fun,  that 
re-entered  them,  and  that  fhe  is  lofing  her 
fight  little  by  little  :  all  this,  no  doubt,  is 
■very  true  ;  but  it  is  likewife  very  true,  that 
they  were  in  the-  circumftances  already 
defcribed,  and  continued  in  it  a  long  v/hile, 
and  yet  are  ftill  alive :  an  event  the  like 
of  which,  as  I  obferved  at  fetting  out,  I 
do  not  remember  to  have  ever  heard  or 
read  of. 

Scheuchzer  relates,  that  in  the  country 
of  Claris,  a  boy  driving  home  ibme  cows, 
was  overtaken  and  rolled  up  along  with 
them  by  a  valanca,  which  likewife  covered 
a  fpring  at  which  he  happened  to  be  water- 
ing them,  and  the  field  in  which  it  lay. 
His  relations  loll  no  time  in  trying  for  him 
by  boring  the  Ihow  with  long  poles,  now 
in  one  place  and  now  in  another ;  but 
they  could  meet  nothing  like  him  the  firft 
day.  The  next  day  fome  neighbours, 
whom  they  had  invited  to  their  afTiilance, 
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in  turning  over  the  fnow,  in  order  to  find 
'  s  dead  body  and  bury  it,  to  their  very 
great  furprife  found  him  alive.  A  girl  of 
fourteen,  buried  by  another  valanca 
in  company  with  thirteen  perfons,  was 
dug  out  alive  at  the  end  of  three  days ; 
but  then  Ihe  was  the  only  perfon  that  had 
the  good  fortune  to  efcape.  Six  and  twenty 
perfons  were  buried  by  a  valanca  at  faint 
Theodore's ;  and  Pietro  Gulero,  a  man 
of  eighty-five,  was  dug  alive  out  of  it 
at  the  end  of  three  days.  I  omit  other 
accounts  given  by  Scheuchzer  of  perfons  . 
drawn  alive  out  of  valancas,  after  lying  in 
them  a  few  hours^  knowing  that  fuch 
things  fometimes  happen  in  our  own  moun- 
tains, in  which,  towards  Limone,  as  I 
have  been  told  by  a  perfon  of  credit,  a 
prieil  and  two  peafants  were  in  1747,  dug 
alive  out  of  a  valanca,  in  which  they  had 
lain  three  days.  But  I  fee,  no  difficulty  in 
accounting  fqr  all  this ;  nothing  more 
being  requifite,  than  that  the  fnow  Ihould 
be  loofe  and'  foft" enough  to  let  th^  unhappy 
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prifoners  make  an  opening  to  breathcj 
by  from  their  mouths  to  the  open  ai^j 
And,  in  fa6t,  this  is  nearly  the  way,  which 
the  Laplanders,  according  to  Scheffer,  take 
in  the  open  country  to  avoid  being  ftifled 
by  the  .great  quantities  of  fnow,  that  the 
weflerly  winds  often  carry  with  them. 
"  Unum  genus  eft,"  writes  Scheffer  fpeak- 
ing  of  thefe  winds,  "  uti  teftati  funt  mihi 
*'  qui  viderunt,  furgens  a  mari,  quod 
cum  fpirare  incipit,  -denfas,  craiTafque  m.e- 
dia  i£ftate,  dieque  creat  nebulas,  quibus 
iongior  omnibus  profpeclus  intercipitur. 
Hyberno  autem  temipore  tantam  nivium 
dejicit  vim,  atque  copiam,  ut  ii  quern 
deprehendat  in  campis,  illi  non  aliud 
fuperfit  remedium,  quam  ut  projedlus  in 
terram,  vefte  fe  operiat,  obruique  fmat 
nivibus,  donee  tempeftas  defierit."  The 
difference  is,  that  in  all  the  accidents  I 
have  been  juft  relating,  the  time,  thofe 
dug  alive  out  of  the  fnow  had  remained 
in  it,  was  almoft  nothing  to  the  thirty- 
feven  days,   which  the  poor  v/omen  had 
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in  queflion  had  been  buried  in  it.  The 
fame  thing  may  be  laid,  if  we  ccnfider 
the  fmallnefs  and  lightnefs  of  their  food 
during  that  very  long  period. 

We  have  a  great  many  accounts  of  peo- 
ple, who  have  lived  for  a  long  time  with- 
out any  kind  of  nouriihment  -,  but  of  thefe 
accounts,  as  fome  are  true,  fo  fome  are  en- 
tirely falfe ;  and  others  partly  true  and 
partly  falfe.  Pechiin's  little  work,  "  De 
aeris,  et  -alim-enti  defedu,  et  vita  fub 
aquis,"  has  the  following  v/ords  in  the  be- 
ginning of  the  twelfth  chapter.  "  Tot  vi- 
rorum  erudit^rum  teilimoniis,  argumen- 
tifque  probata  eft  abilinentium  hiftoria,  ut 
qui  illam  inficiari  aufus  lit,  etiam  meridi- 
ani  folis  iucem  nesiare  videri  velit.  Epo 
quidem,  ut  non  improbo  inedia^  qusdam 
portenta,  fic  non  temere  omnibus  accedo  ; 
multa  enim  profe<5lo  {unt  fabulofa,  aliqua 
intra  fam.am,  plurima  non  niH,  certis  cir- 
cumftantiis  vera,  alias  falfa  deprehenfa." 
And'  certainly  it  is  the  part  of  a  prudent 
and  circumfpeft  man  not  to  fwallov/  too 
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readily  what  fome  people  relate,  mer 
with  a  view  to  furprife  and  allonifh  ^  but, 
on  the  other  hand,  it  is  equally  his  duty 
not  to  deny  a  thing  ftiffly,  becaufe  he  does 
not  comprehend  it  at  firft  fight :  juft  as  a 
man  of  (cnih  will  neither  decide  peremp- 
torily concerning  things,  for  a^d  againS: 
which,  the  proofs  are  equally  probable ; 
nor,  on  the  other  hand,  fpeak  doubtfully  of 
.thofe  which  are  clear  and  evident  ^  fince  to 
ad  in  this  manner,  is  to  fight  againft 
truth,  and  to  the  utmoll  of  our  power  fti- 
fle  it.  Now  we  need  only  give  a  look  into 
Fernelius,  Citefius,  Licetus,  Lentulus,  the 
'Journal  des  Sfavans^  the  Memoirs  of  the 
Royal  Academy  of  Sciences  at  Paris,  the 
EiTays  and  Obfervations  of  the  Edin- 
burgh Society,  Vandermonde's  Medicinal 
Journal,  and  other  books,  to  meet  with 
many  hiftories  of  this  kind.  In  one  of 
them,  we  read  of  a  young  woman,  who,  oa 
falling  out  of  a  coach,  and  being  trampled 
on  the  head  by  a  horfe,  and  run  over  the 
fcack  near   the  eleventh  vertebra,    by  a 
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■wKeel,  was  immediately  feized  with  a  vo- 
miting of  blood,  which  was  followed  by  a 
^higli  fever,  accompanied  with  dangerous 
fymptoms,  and  fuch  a  conftriLlion  of  the 
fauces,  as  for  tv/o  years  together,  prevent- 
ed her  from,  fwallowino;  more  than  a  few 
crumbs  of  bread,  two  glalTcs  of  water,  and 
:a  little  fyrup  every  twenty-four  hours.  In 
another  place,  we  meet  with  another  girl, 
who  lived  without  any  nourifhment,  liquid 
■or  folid,  for  three  years.  This  girl  was  at 
iird  feized  with  a  fever  and  a  vomiting  •, 
then  Ihe  loll  her  fpeech,  and  became  para- 
lytica! all  the  body  over,  except  the  head, 
in  which  the  fauces  alone  v/ere  effedted, 
and  took  an  averlion  to  every  kind  of  food. 
At  the  end  of  fix  months,  Ihe  recovered 
the  ufe  of  her  limbs,  but  her  averfion  to 
food  continued,  nor  had  fhe  any  evacua- 
tion during  the  whole  time.  Her  flcin,  in- 
deed, retained  its  fmoothnefs,  but  grew 
cold  to  fuch  a  decree,  that  no  rubbino-  or 
r  idlion  could  bring  any  heat  into  it.  We 
jead  of  a  third,  who  ha^>ing  little  by  little, 
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iofi:  all  fenfation  of  hunger  and  thirfl,  be- 
.came  at  length  fo  patient  of  abflinence,  that 
for  fome  months  together  fhe  took  no  fuf- 
tenance.  The  news  of  which  being  fpread 
abroad,  fhe  was  by  orders  of  the  fupreme 
magiftrates  of  Berne,  removed  to  the  hos- 
pital, and  narrowly  watched  both  by  the 
phyficians  and  thofe  about  her ;  who  all 
affirmed,  that  flie  really  eat  nothing  %  for 
which  reafon  Ihe  was  carried  home  again, 
where  fhe  continued  to  live  many  years  in  .^ 
the  fame  manner.  -     j 

"We  fhall  alfo  find  that  an  inhabitant  of  ^ 
Cologne,  feized  with  a  melancholy  miadnefs., 
lived  feven  weeks  on  a  little  water  every 
day,  or  every  fecond  day ;  and  that  an  in^ 
habitant  of  Harlaem,  feized  with  a  raving 
madnefs,  lived  forty  days  on  nothing  but] 
the  fmoke  of  tobacco,  now  and  then  rinf^i 
ing  his  mouth  with  water ;  that  a  pregnant] 
woman,  the  luperior  orifice  of  whofe  fto 
mach  was  fo  clofely  fhut  up,  that  no  food, 
fcjlid    or  liquid,  could  pals  it,   lived  two 
months  together  without  eating  or  drinking 
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^ny  thing  -,  that  a  girl  through  fome  family 
pique,  pafTed  eighteen  days  without  eating 
or  drinking,  except  that  on  the  fixteenth 
day,  flie  took  a  Uttle  cake  ileeped  in  wa- 
ter.    AH  France  had  heard  of  the  abfti-- 
nence   of  father    Leaulte,    a    Benediftine 
monk,  v/ho  for  upwards  of  twenty  years, 
celebrated  mafs  every  day  diuing  the  whole 
lent,  and    took  no  kind  of  nourifhment. 
And  ail  Italy  has  heard  of  a  Jewifh  woman 
called  Rixzca,  who,  feized  with  extraordi- 
nary fymptoms,  which  took  tlieir  rife  from 
a  fupprefiion  of  the  menfes,  and  from  a 
great  lownefs  of  fpirits,  pafTed  upwards  of 
feven  months  without  retaining  on  her  ilo- 
mach  either  food  or  phyfic  ;  nay,  all  endea- 
vours to  nourifh  her  with  clyilers  made  of 
chicken  or  capon  broth,  proved  ineH«6lual, 
as  Ihe  could  not  take  them  in,  or,  when  fhe 
did,  could  not  keep  them.     Some  travel- 
lers affure  us,  that  not  a  few  of  the  inhabi- 
tants of  the  Canadian  forefls,  pafs  long  in- 
tervals without  any  kind  of  folid  food,  con- 
tenting  themfelves   with  water   and   the 
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fumes  of  tobacco ;  and  that  a  great  num- 
ber of  catholicks,  fliut  up  in  the  prifons  of 
Cochinchinaj  being  refufed  any  food,  lived 
without  it  many  months.     I    omit   what 
Piato  fays  in  his  tenth  dialogue  on  the  re- 
public.     "  Verily,  I  fhall  not  tell  you  a 
'  llory  of  Erus,  an  Armenian,  a  brave 
'  man   of  the   Pamphilian   family,    who 
'  having  fome  time  ago  fallen  in  battle^ 
'  was  ten  days  after,  when  they  were  ta- 
'  king  av/ay  the  other,  now  putrefied  bo- 
^  dies,  found  without  any  figns-  of  putre- 
^Jfadion  -,    and  being  brought  home  tO: 
'  receive  the  laft  offices,  cam.e  to  himfelf 
'  the  twelfth  day,  after  they  had  placed 
^  him  on  the  funeral  pile,"     Nor  of  the 
feven  famous  ileepers  in  the  time  of  Valen- 
tinian  -,  nor  of  what  is  reported  of  Empedo- 
cies,  that  he  ufed  to  make  men  live  tliirty 
days  together  without  eating  or  drinking  •, 
nor  of  thQ  Lucomori  of  Rullia,  who  fleep 
the  whole  winter  fhut  up  in  their  houfes, 
till  the  return  of  fpring,  when  they  get  up, 
and  again  make  their  appearance,  for  thefe 
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^re  confidered  as  fabulous  relations,  by  the 
mofb  inquifitive  writers;  and,  belides,  I 
imagine,  that  the  few  I  have  above  cited, 
are  fufRcient  to  prove,  that  men  can  live 
for  fome  time  at  leail,  without  food  ;  and 
for  a  ftill  much  lonQ-er  time  on  very  little. 
For  thefe,  were  there  no  other  inllances, 
whereas  there  are  almoft  without  num^ber, 
would  alone  be  fufficient  to  eftabliih  the 
pofTibility  of  what  I  myfelf  have  related 
concerning  the  women  confined  in  the  lia- 
ble overwhelmed  by  the  valanca  ^  w^hofe 
long  abftinence,  however,  compared  with 
that  of  others,  we  fhall  find  much  more 
extraordinary  on  account  of  certain  cir- 
eumftances  that  attended  it.  Moil  of 
thofe  perfons,  whom  we  knov/  to  liave 
lived  without  food,  were  reduced  to  that 
condition  by  diforders^,  vv^hich  prevented 
any  food  from  getting  into  the  ilomach ; 
or  elfe  the  animal  functions  in  them  were 
fo  much  obilrufled,  as  to  put  a  ftop  to  di~ 
geilion,  chyiification,  and  every  other  of 
thofe    feparations    and   excretions,    from 
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whence  proceeds  the  neceflity  of  new  non-- 
riftiment.  V/hereas  thefe  three  poor  wo- 
men were,  at  the  time  this  misfortune  hap- 
pened them,  in  the  bell  ftate  of  health, 
and  all  their  lives  accuftomed  to  hearty 
living  like  all  other  countiy  folks,  fo  that 
it  was  neceflity  alone,  that  hindered  them 
from  allowing  their  bodies  the  fupport  they 
required;  it  being  evident,  that  their  abfti- 
nence  from  food,  was  not  owing  to  want  of 
excretion,  but  the  much  felt  want  of  food. 
But  we  ihall  fee  prefently,  that  it  is  not  in 
-this  light  alone,  their  cafe  is  fo  lingular. 
What  really  renders  it  fmgular  to  the  lafl 
degree,  is  the  little  room,  furrounded  as 
-they  were  on  every  fide  by  fuch  folid  fnow, 
they  had  to  breathe  in  for  fo  long  a  time. 
I  Ihali,  therefore,  confider  each  of  thefe 
circumitances  by  itfelf,  and  endeavour  to 
Ihape  my  reafonings  upon  it,  by  obferva- 
tion  and  experiment  •,  thinking  myfelf 
very  happy,  if  I  ihall  be  found  to  approach 
the  truth,  and  appear  no  way  tenacious  of 
ray  own  opinion ;  a  thing  which  anfwers 
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tiO  other  purpofe,  but  that  of  involving 
the  fciences  in  darknefs  and  conflifion,  and 
ofcourfe,  retarding  the  improvement  of 
them. 

One  of  the  worfl  things  thefe  poor  wo- 
men had  to  fuffer  in  the  liable  the  whole 
time  of  their  confinement,  was  the  fenfa- 
tion  of  cold,  which  pierced  them  to  the 
bones,  and  from,  which  they  could  in  no 
Ibrt,  defend  themfelves.     I  fhali  not  here 
enter  into  a  phyfical  difcuflion,  in  order  to 
determine  in  what  cold  confiiis,  and  v/hat 
it   is  that  excites  in  our  fouls  that  idea 
w^hich  is  called  cold.     It  is  fufiicient  that  I 
obferve,  that  when  the  direction  of  the  fo- 
lar  rays  towards  our  earth,  is  moll  oblique, 
and  the  Hay  of  the  fun  under  our  horizon, 
longell,  it  is  then  with  us,  the  feafon  which 
is  called  winter,  and  in  \vhich  cold  is  fGit ; 
and  that  when  any  parts  of  our  body  arc 
touched  by  another  iefs  v/arm  body,  we  fay 
that  fuch  Iefs  warm  body  is  cold.     This 
we  may  obferve  frequently  to  happen  in 
fummer,  when  the  winds  are  high,   and 
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attended  with  hail  and  heavy  rains.  Our 
bodies,  through  the  heat  of  the  feafon, 
ufed  to  a  warm  medium,  furrounding  and 
touching  us  in  every  part,  fufFer  a  fenfa- 
don  of  cold  on  the  leafl:  abatement  of  that 
warmth ;  though  fueh  abated  warmth,, 
compared  with  that  of  the  air  in  winter,  is 
very  intenfe  -,  fo  intenfe,  that  in  winter,. 
according  to  Boerhaave,  no  man,  who  had 
been  for  fome  time  expofed  to  the  open 
air,  could  continue  for  any  time  in  a  room 
heated  to  fuch  abated  degree,  without 
fainting.  It  frequently  happens,  that  the 
country  people,  on  coming  down  from  the 
very  cold  mountains  into  the  plains,  feel 
the  air  temperate,  and  even  fometimes 
v/arm,  whilft  thofe  v/ho  conftantly  refide 
in  thefe  very  plains,  complain  of  being  al- 
moll  frozen  to  death.  For  my  part,  thefe 
obfervations  are  fuflicient  to  convince  me,, 
that  we  call  thofe  bodies  cold,  which,  com- 
pared with  other  bodies,  are  lefs  warm  ;• 
though  a<^ually  warm,  if  compared  with 
thofe   which    are    lefs   fo.     Philofophers, 
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therefore,  finding  by  experience  that  as  moft 
bodies  are  put  in  motion,  and  rarefied  by  heat, 
ib  on  the  heat's  diminilhing,  they  lofe  that 
motion,  and  are  condenied  in  proportion  to 
fuch  diminution,  took  occafion  from  thence  to 
invent  the  thermometer  -,  and  by  obferving  the 
rarefadlion  and  condenfation  of  the  hquor 
contained  in  the  tube,  in  confequence  of 
which  it  rifes  or  falls,  have  endeavoured 
to  meafure  and  determine ,  or,  to  fpeak 
more  properly,  indicate  by  means  of  fuch 
rifing  and  falling,  the  different  degrees  of 
heat  and  cold.  It  is,  indeed,  true  that  as 
yet  no  inilrum.ent  had  been  found  capable 
of  indicating  exa^lly,  at  all  times,  the 
degree  of  heat  in  the  human  body,  and 
that  we  are  ilili  very  far  from  knowing, 
what,  really,  are  the  caufcs  whicli  pro- 
duce in  us  the  fenfation  of  cold.  For  we 
often  experience  in  our  bodies  different 
degrees  of  heat  and  cold,  the  mercury  of 
the  thermometer  (landing  in  all  the  fame 
height-;  and  this  does  not  happen  in  one 
man  only,  but  in  many  at  the  fame  inflantj 
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as  it  fometimes  happens  in  winter,  that  w^ 
feel  a  great  degree  of  cold,  whiift  the 
thermometer  indicates  no  fuch  thino-  •,  and 
fometimes  again  we  do  not  feel  that 
cold,  which  we  felt  at  other  times,  when 
the  liquor  was  at  the  fame  height.  Hence 
we  may  reafonably  conclude,  that  there  is 
fome  caufe  operating  on  the  human  body 
capable  of  leifening  its  heat  and  producing 
cold,  whofe  aflion  does  not  appear  to  our 
fcnfes  by  means  of  the  glafs  of  the 
thermometer  or  the  fluids  contained  in  it. 
It  has  fometimes  happened,  that  no  altera- 
tion has  been  perceived  in  the  fluid  of 
thermometers,  placed  in  the  hands  of 
aguifh  patients,  in  the  cold  fit,  though 
attended  with  frequent  yawnings,  livednefs 
of  the  lips  and  nails,  palenefs  of  the  face, 
chattering  of  the  teeth,  a  great  infrequen- 
cy  and  flownefs  of  the  pulfe,  fuch  a  degree 
of  cold,  in  fliort,  as  the  phyficians  call  a 
bone  breaking  cold ;  a  mofl:  evident  proof, 
that  the  caufe  producing  cold  in  the  body 
of  fuch  fick  perfons  has  no  action  which 
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the  thermometer  can  exhibit  to  our  feniesj;. 
fx>r  we  cannot,  on  thelb  occafions  obfervc 
the  leafl  alteration  in  that  inftrument. 

Suppofing,  then,  that  all.  thefe  accounts 
are  true,  and,  indeed^  there  is  no  denying 
the  truth  of  them,  it  is  certain,  that,  what- 
ever the  efTence  of  cold  may  be,  it  mufl, 
accordino;  to  its  crreater  or  lefs  intenfenefs 
and  activity,  unavoidably  produce  various 
and  proportionably  fenfible  alterations  in 
the  human  body  •,  all  philofophers,.  in  ge- 
neral, allowing,  that  effedls  always  bear  a 
relation  not  only  to  the  caufes,  from  which 
they  fpring,  and  on  which  they  depend^. 
but  likev/ife  to  the  precife  diipofition  o£ 
the  bodies,  on  which  they  operate.  Among 
thefe  difpofitions  we  may,  certainly  reckon 
that,,  by  means  of  which  different,.-  bodies 
are  differently  affe61;ed  by  the  fame  degree 
of  cold,  infomuch  that  fame  ihall 
experience  no  inconveniency  when  ex- 
pofed  tO'  a  degree  of  it,  by  which  others 
are  terribly  aife6led.  The  moft  ge- 
neral degree  of   heat  the    human    body 
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ih  a  found  flate,  is  thirty-two  degrees  by 
Reaumur's  thermometer,  and  by  Fahren- 
heits's  ninety-two,  and  the  temperature  of 
the  air  by  the  firft  ten  degrees,  and  by  the 
fecond  fifty-two.  It  is  a  mofl  furprifing 
thing,  that  human  bodies  did  not  fuffer 
the  moft  grievous  inconveniencies  by  the 
Goid  of  1709,  which  was  fifteen  degrees 
and  a  half  under  the  freezing  point  of 
Reaumur's  therm.Gmieter,  and  at  the  degree 
offal-ammoniac  congelation  byFahrenheit's  ^: 
however,  that  luch  numbers  were  at 
that  feafon  vifited  by  ficknefs,  and  fo  many^ 
of  thefe  perifhed  by  it,  can  be  attributed 
to  nothing  but  fach  extraordinary  degree 
of  cold.  But  what  is  Hill  more  furprifing,- 
there  are  countries,  in  which  men  have 
lived,  and  generally  live  in  much  more 
intenfe  cold,  as  nray  be  feen  in  a  learned 
difiertation  of  Delille's,.  in  which  he  has 
colleded  mafiy  obfervations  made  by  him- 
felf  and  others,  adjufted  to  his  own  and 
to  Reaum.ur's  thermometer.  In  Allracan, 
in  1746,  the  cold  was  at  twenty-four  de- 
grees 
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grees  and  a  half  imher  the  freezing  point 
of  Reaumur's ;  at  Peterfburgh,  in  1 749,^ 
at  thirty;  at  Quebec,  in  1743,  at  thirty- 
three;  at  Tornea  in  Lapland,  where  the 
French  Academicians,  who  had  been  fent  to 
meafure  a  degree  of  the  meridian  under  the~ 
polar  circle,  made  fome  fray,  it  fell  to  thirty- 
feven.  Gmdin  has  experienced  it  llill 
greater,  for  in  the  preface  to  his  firft 
volume  upon-  the  plants  of  Siberia,  he 
afnrms,  that,  according  to-  the  obfenra- 
tions  made  in  all  parts  of  that  country^ 
even  the  mofc  fouthern,  the  mercury  in^ 
Delille's  thermometer  has  been  often  at 
two-hundred  and  twenty-feven  degrees,, 
which  amounts  to  almofl  fifty-five  degrees 
and  a  half  under  the  freezing  point  of 
Fahrenheit's.  At  Kirenga,  in  particular^ 
at  four  in  the  morning  of  the  loth  of 
February  1738,  he  faw  it^  according  to 
Fahrenheit's  thermometer,  almoft  at  feven- 
ty-two  degrees ;  and  had  before  feen  it,  at 
nine  in  the  morning  of  the  eleventh  of 
December  17365  almoit  at  ninety  degrees' 
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tiflder  the  freezing   point ;    and  at  eight 
the  morning  of   the   29th   of  the  fame 
jnonth  and  year  at  more  than  ninety-nine ; 
ahd,  lallly,  the  ninth  of  January  ^of  the 
following  year,-  at  more  than  one  hundred 
and  thirty.       At  Jenifeik,    at  eleven  in 
in  the  evening  of  the   fifth  of    January 
1735,  he  faw  it  funk  to  one  hundred  and 
twenty  degrees  and  more  under  the  freez- 
ing point  i  which  defcent  of  the  mercury, 
faysGmelin,  "  Stupenda  efl,  et  ante  nemini 
ne  in  mentem  quidem  unquam  venit.  Du- 
rante hoc  Jenifeenfi  frigore  picse,  et  pafle- 
res  a  gelu  veluti  extin6ti  in  terram  conci- 
derunt,  recreati,  quoties  pofb  brevem  mo» 
ram  in  conclave  tepidum  inferrentur,  quas 
res   Jenifeenfibus    incolis    perquam   rara 
vifa  eiL      Fama  etiam  percepi,  inlignem 
ferarum  multitudinem  a  gelu  rigentem,  et 
mortuum  in  filvis  inventam  efle,  nee  paucos 
homines  in  itinere  eo  die  verfatos  a  gelu 
ita  correptos  fuiffe,  ut  fucci  eprum  penitus 
rigerent,   arque  congiaciarentur. "      Now 
who  can  account  for  mens  being  able  to 
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abide  fo  intenfe  a  degree  of  cold,  and  live, 
but  by  the  great  variety  in  the  conftitution, 
manner  of  living,  and,  in  a  word,  in  the 
difpofition  of  thofe  bodies,  upon  which 
the  cold  is  to  a6l.  Bonetus  relates  of  Lewis 
Saladine,  that,  at  the  approach  of  v/inter, 
he  found  himfeif  under  a  necefHty  of  fhut- 
ting  himfeif  up  in  his  bed-chamber,  and 
there  remain  with  every  the  leafl:  flav/  in 
the  walls  exactly  clofed  till  the  return 
of  fpring.  V/hat  Hafenellius  relates,  is 
Hill  more  furprizing.  He  tells  us  of  a 
man,  who  having  accuilomed  himfeif  to 
live  conflantly  in  warm  places,  in  order  to 
fhun  every,  even  the  flighteil^  inconveni- 
ency,  thereby  became  fo  delicate,  and  fo 
fenfible  to  the  impreffion  of  the  cold  air, 
that  he  could  never  afterwards  expofe  him- 
feif to  it,  without  experiencing  the  great- 
eft  evils ;  fo  that  at  laft,  he  faw  himfeif 
obliged  either  to  remain  in  bed  loaded 
with  blankets,  or  when  he  got  up,  wrap 
and  fold  himfeif  up  in  thick  furs,  to  avoid 
the  difagreeable  fenfation  excited  in  others, 
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when  they  put  ice  to  their  face  or  the  back 
of  their  hands  :  nay^  the  delicacy  and  fen- 
fibility  of  this  man  were  improved  to  iuch 
a  degree,  that  he  could  not  endure  the 
eonta<ft  of  the  fummer  air,  fo  that,  even 
then,  he  found  it  requiiite  to  wear  furs, 
and  cover  his  cheeks  and  eye-lids.  It  is, 
therefore,  evident,  that  the  different  kinds 
of  life  men  lead,  contribute  greatly  to 
render  them  more  or  lefs  patient  of  cold  ; 
and  that  it  is  owing  to  this,  that  fome  put 
up  with  an  intenfe  degree  of  cold  better 
than  others;  fo  that  one  man  fhall  be 
€hilled  and  frozen  almofl  to  death,  by  a 
degree  of  cold  fcarce  felt  by  another.  By 
ail  this  it  is  evident,  that  is  not  fo  very 
cafy  to  determine  exadlly  what  is  the  degree 
of  cold,  the  hum.an  body  can  endure;  as, 
on  the  other  hand,  it  is  extremely  difficult 
to  tell  in  what  degree  of  heat  men  cannot 
live,  fince  fome  bear*  heat  a  great  deal 
better  than  others. 

I  juft  now  faid,  that  the  heat  of  the 
human  body,  according  to  the  obfervations 
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of  fome  perfons,    is   generally   at  thirty- 
two  des:rees  of  Reaumur's  thermometer, 
and  ninety  two  of   Fahrenheit's ;    which 
degree  of  heat  in  the  circumambient  air, 
it  would  be  im.poiTible  for  them  to  bear. 
On  the  other  hand,  there  are  many  obfer- 
vations  to  prove,  that  men  have  lived  in  a 
much  hotter  air.     Duntze  obfer/ed  in  the 
apartment  of  his  learned  mailer,  Holman, 
at  Gottingen,  the  mercury  of  Fahrenheit's 
thermometer  at  ni^ety-iive  degrees  on  the 
24th  of  July   I  ys6,~    In  South  Carolina,, 
Lining  faw  it  rife  to  ninety-eight  degrees 
in    the  month   of  June  1738  ;    and  yet 
there  died  by  it  but  two  men  in  the  ftreets 
of  Charles    town,   and    fome  negroes   at 
work  in  the  fields ;  and  in  the  fame  country 
the   mercury  rofe  one  hundred  degrees  in 
the  month  of  July  ly^i..     In  Syria,  like- 
wife,  it  rofe  to  ninety-eight,  and  in  Sene- 
gal to  one  hundred  and  three  and  a  half, 
as  Reaumur  tells  us  in  the  memoirs  of  the 
Royal  Academy  of  Sciences  at  Paris :  and: 
according  to  the  moft  exadl  obfervations 
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of  Lerche  mentioned  by  Gmelin,  it  rofe 
to  one-hundred  and  three  degrees  and   a 
half  at  Aftracan  in   1746*,    upon  which 
GmeHn  remarks  :    "  Quid  quod  tepidari- 
orum     Ruflicorum     calor,     in    quo    ho- 
mines non  unum  minutum,  fed  dimidiam^ 
€t  integram  horam  morantur,    in    cente- 
fimum,.    et    o<flavumy    quin     in     cente- 
fimum,    atque  deeimum,  et  fextum  gra- 
dum  cogit,  qus  obfervatio  in  omni  RulTia 
quovis   die  repeti  potefl."     It  is,  befides, 
to  be  noted,    that    all   thefe  obfervations 
were    made    with    therm.ometers     placed 
iinder  cover  from  the  folar  rays,    which 
certainly,    if  they  had  diredly  fhone  on 
the    mercury,    could   not  have  failed   of 
driving  it  much  higher,,  and  indicating   a 
ftill  greater  degree  of  heat.     Thefe  obfer* 
vations    put  Duntze  upon   trying,    if  by- 
many  diligent  experim^ents..  upon  dogs  he 
could  afcertain  exadly  the  greateil  degree 
of  heat  thefe  animals  are  capable  of  bear- 
ing.    A  mafliif  faut  up  in  a  room  fe  venty- 
feven  degrees  hot^  died  in  fi:x  hours,  the 
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5ieat  having  encreafed  in  that  time  to  one 
liundred  and  thirteen.     Another  dog  of  the 
fame  kind,  put  in  a  room  feventy  four  degrees 
jiot,  did  not  hold  out  above  four  hours, 
the  heat  encreafing  to  one  hundred  and 
fifteen   degrees  :  a  third,  but  fmaller,  put 
in  a  heat  of  feventy  {even  degrees,    was 
dead  in  five  hours  and  a  half,  the  heat 
having  attained  one-hundred  and  tv/enty- 
two  degrees  ;  another  fmall  dog,  weighing 
iix  pounds,  placed  ki-  a  heat  of  one  hun- 
4red    and    forty-ieven  degrees,    died    in 
twenty-nine  minutes.     Three  other  dogs, 
the  firfl  a  brov/n  mafliff,  the  fecond  a  black 
mailiff,  but  younger  and  fmaller  then  the 
firft,   and    the    third    alfo  younger,    with 
fky-biue  ftroaks,  being  all   placed  in  the 
fame  room,  and  at  the  very  fame  moment, 
when  the  mercury  in  the  open  air  was  at 
feventy-five  degrees  ;  the    firil   died  in  a 
little  more  than  three  hours,    when  the 
heat  of  the  room  was   encreafed  to    one 
hundred  and  fix  degrees  •,  and  the  third, 
in  little  more  tlian  five  hours  and  twenty^ 

eight 
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^Istht  minutes,  when  it  was  encreafed  tQ 
one-hvindred  and  nineteen  degrees  j  and  , 
the  fecond  Jheld  out  feven  hours,  when  ^ 
ihe  heat  was  one-hundred  and  twenty-fix 
degrees.  To  conclude,  in  a  fugar-houfe, 
whofe  heat  was  at  one-hundred  and  forty- 
fix  degrees,  a  little  bird  died  in  two  mi- 
nutes, and  a  dog  in  twenty-eight,  calling 
out  at  the  mouth  a  red,  purulent  and  llink- 
ing  faliva.  Nov/  nothing  elfe  can  be  rea- 
fonabiy  inferred  from  thefe  experiments^ 
than  what  is  already  advanced,  namely, 
that  it  is  impoflible  to  determine  precifely 
the  greatell  degree  of  heat  in  the  air,  in 
which  men  and  animals  can  live ,  as  we 
have  demonflrated,  that  it  is  equally  im- 
pofTible  to  determine  exa6lly  the  precifc 
degree  of  cold  in  which  both  muil:  perilh  \ 
both  depending  on  their  conftitution,  their 
ufual  way  of  life,  and  their  bodies  being 
more  or  lefs  inured  to  fuch  imprefiions. 

Now  to  apply  what  we  have  been  faying 
to  the  cafe  in  hand,  if  we  confider,  that 
our  three  poor  v/omen  were  inhabitants  of 
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Bergemoletto,  a  place  furrounded  by  very 
high  mountains,  in whichitfrequently  begins 
to  fnow  in  Auguft,  and  does  not  leave  ofF 
until  the  end  of  June,  and  where,  befides, 
the  fnow  lies  on  the  ground  in  one  place  or 
another  the  whole  year,  it  will  immediately 
^occur,  that  their  bodies  mufl  have  been 
lefs  fufceptibie  of  the  ImprefTions  of  the 
cold,  than  the  bodies  of  thofe  accuftomed 
to  a  lefs  fevere  climate;  and  of  this  we 
may  the  more  eafily  be  perfuaded  by  recol- 
ledling,  that  a  vail  quantity  of  fnow  had 
fallen  before  the  accident  happened,  fo 
that  they  had  already  felt  a  great  deal  of 
,cold,  and,  in  a  manner,  inured  their  bodies 
Xo  that  fenfation.  They  were,  befides,  in 
confequence  of  their  laborious  kind  of  life, 
iof  a  ilout  and  hale  conftitution,  and  of 
fuch  a  habit  of  body,  that,  their  fibres 
•being  rendered  mqre  thick  and  £rm,  the 
cold  of  the  external  air  could  not  fo  foon 
.make  any  impreffion  on  their  fluids  con- 
jtained  in  them,  and  produce  that  llov/-= 
jiefs  of  motion  which  great  colds  produce 
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in  fome  perfoiis.  Boerhaave  relates  of 
himfelf,  that  going  in  a  calafh,  in  the 
winter  of  1709,  in  company  with  a  fur^ 
geon  to  fee  a  woman,  who  had  broken  her 
legs,  they  were  feized,  both  himfelf,  the 
furgeon,  and  the  reft  of  the  company  with 
heavy,  and  at  the  fame  time  fo  pleafmg  a 
drowiinefs  and  defire  to  deep,  that  deep 
they  certainly  muft,  and  miferably  perifh, 
if,  to  avoid  fo  great  and  fo  imminent  a 
danger,  they  had  not  immediately  alighted 
themfeives,  and  made  the  r- :il  of  the  com- 
pany alight,  and  taken  to  their  legs.  The 
veins  of  the  fidn,  when  touched  by  the 
cold  air,  contrafl  and  become  of  a  lefs 
diameter^  whence  it  happens  that  the  blood 
can  no  longer  flow  through  them.,  and  get 
back  to  the  heart,  with  the  fame  velocity 
and  in  the  feme  quantity  as  before.  It 
therefore,  flaws  more  plentifully  into  the 
veffels  of  the  brain,  which  are  much  better 
defended  and  fecured  from,  the  impreiSion 
of  the  cold  air  then  the  reft,  as  it  cannot 
eafily  purfue  its  journey  by  the  jugular 
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veins,  which  are  more  expofed  to  'the 
cold,  it  flops  and  gathers  in  them  fuch 
quantity,  as  to  prefs  upon  the  fibres  of 
the  brain  itfelf  ^  and  this  compreiTure  is 
fome  times  jufl  fufficient  to  produce 
drowfinefs  and  fleep.  But  neither  the  cold, 
which  the  three  women  had  to  fufFer  in  their 
confinement,  v/as  fo  violent,  nor,  in  con- 
fequence  of  the  habit  of  body,  and  the 
life  they  led,  were  they  liable  to  be  attack- 
ed by  fuch  grievous  and  fudden  dif- 
eafes.  I  fay  grievous  and  fiidden  difeafes, 
fuch  as  apoplexies,  obfcinate  infiammations 
of  the  internal  parts,  or  fuch  imflamma- 
tions  of  the  external,  as  foon  turn  to  a 
mortification,  or  in  a  word  fuch  other  dif- 
orders;  as  a  fnarp  cold  is  generally  apt  to 
occafion  in  human  bodies.  Galen,  in  the 
fifth  chapter  of  his  book,  De  morborum 
difierentiis,  fays,  according  to  the  tranflati- 
on  of  Renatus  Carterius :  "  morbi  vero  fri- 
gidi  calido  oppofiti  afteftus  extremas  partes 
manifefle  adeo  plerumque  obfidet,  ut  ipfse 
emortu^  decidant.  At  hujufmodi  afi'ecflus 
in  univerfo  corpore  iis  oboritur,  qui  fub 
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vehementi  frigore  iter  fecerint.  Eorum 
enim  plerique  in  ipfo  itinere  mortem  obie- 
runt  •,  plerique  etiam  priufquam  domum 
appviliffent,  diverforium  aflecuti  femi-mor- 
tui  et  congelidi  fub  confpeclum  veniunt. 
Talis  affe(5lus  apopledicis,  epilepticis,  tre- 
mulis,  et  convxiiris  multoties  accidit.  Porro 
eorum,  qui  per  iter  frigore  mortem  occu- 
buerunt,  alii  emproilhotono,  alii  opiilhoto- 
no,  alii  te  tano,  alii  congelatione  vocata  correp- 
ti  obriguerunt,  alii  quid  appoplexise  fimile 
perpefii  funt."  A  fei*vant  travelling  behind 
a  gentleman's  coach,  in  very  cold  v/eather, 
fell  off,  and  was  found  by  his  mailer  bu- 
ried und^r  the  fnow,  on  his  return  back 
with  the  other  fervants.  Some  days  after  the 
mailer  fent  a  cart  to  bring  him  to  be  buried  : 
bur  contrary  to  all  appearance,  and  to  the 
great  furprife  of  the  by-ftanders,  on  tai<:ing 
Kim  from  off  the  cart,  they  found  him 
alive  ;  the  fhaking  of  the  carriage  having 
pur  into  motion  his  blood,  arreiled  and 
rendered  almoft  ffagnant  by  the  cold,  and 
thus  removed  the  caufe  from  whence  his 
apoplexy  proceeded.     In  northern  coun^ 
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tries,  and  in  pafTing  over  high  mountains, 
it  fometimes  happens,  that  people  overta- 
ken by  a  vehement  cold,  are  in  a  manner 
fuddenly  flruck  dead  by  it ;  and  on  opening 
the  bodies  of  thofe  who  have  perifhed  in 
this  manner,  nothing  amifs  could  be  ob- 
ferved,  except  a  great  accumulation  of 
blood  and  ferum  in  tlie  ventricles  of  the 
brain,  occafioned  by  the  buriling  of  the 
blood,  or  lymphatic  vefTels.  We  read, 
that  two  thoufand  foidiers  of  Charles  XII 
of  Sweden,  periihed  by  the  great  cold  of 
1709,  and  remained  ilifF  like  fo  many 
Hatues.  During  the  lafi:  war,  the  troops 
in  their  pailage  over  the  mountains  of  Savoy 
and  the  county  of  Nice,  were  often  obliged 
to  alight  from  their  horfes,  and  purilie  their 
march  on  foot,  on  account  of  the  exceillve 
numbnefsandfliffnefs,  v/hich  in  confequence 
of  the  cold  they  felt  in  their  legs.  Wq  are 
told  in  the  voyages  of  Martens  and  of  Wood, 
that  fome  Englifhmen,  who  wintered 
in  Greenland,  had  their  bodies  for  a 
time  covered .  with  ulcers  and  veficles. 
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I  fhall  not  at  prefent  undertake  to 
exhibit  all  the  effeds,  which  cold  is  ca- 
pable of  caufing  in  human  bodies,  and  the 
manner  in  which  it  caufes  them :  for, 
example,  what  is  obferved  in  the  furface 
of  tiiat  part  of  the  body,  on  which  the 
imprcilion  is  immediately  made,  as  on  the 
hands,  feet,  nofe,  and  ears,  fome  of  w^hich 
external  parts  become  livid,  others  pale, 
others  rough  and  uneven,  others  lefs  fen- 
fible  and  fupple,  and  therefore  lefs  capable 
of  being  ufed ;  or,  what  we  know  to  hap- 
pen in  the  internal  parts,  in  which,  in  con- 
fequence  of  the  abatement  of  m.otion,  the 
humours  ilagnate,  infiamimations  enfue, 
the  vefTcls  buril,  fo  that  the  fiuids  iffuing 
fi'om  them,  and  gathering  in  places,  where ' 
nature  did  not  intend  they  ought,  comprefs 
the. adjacent  parts,  and  impede  their  necef- 
fary  fundions.  Thefe  things  I  fhall  pafs 
by  in  filence,  becaufe  the  cold  in  the  flable 
buried  under  the  fnow,  did  not  amount 
to  fuch  a  degree,  as  to  make  the  v/omen 
confined  in  it  fuffer  fo  much.     The  reafon 
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of  the  cold's  appearing  fo  very  fharp  to 
them,     was    becaufe    that    the    abfolute 
heat  of  their  own'  bodies   leiTened  conii- 
derably,    whiiil  the  cold   of  the  circum- 
ambient   air    continued    the    fame  y      lo 
that    they    could   not  but  ftd    it.     This 
abfolute  heat  arofe  from  the  motion  of  the 
blood  veffels,  the  ofcillation  of  the  fibres,- 
the  adion  of  the  mufcles,    the  flock  of 
the  blood-globules,  both  againil  t-he  veilels 
in  v/hich  they  moved,    and  againit  each 
othery  from  the  impellent  forces,  and  fi"om 
the  refiflance  thefe  forces  had  to  conquer : 
all  which  being  much  abated,  the  abfolute 
heat  could  not  but  proportion  ably  abate  ^ 
v/hence  thea6lion  of  themufclesneceiTarvfor 
life  being  deilroyed,  the  mufcles  might  be 
faid  to  be  at  reft.  There  was  wanting,  there- 
fore, one  of  the  caufes  of  the  m.otion  of  the 
circular     and     inteftine     blood.       They 
took  but  very  little  nouriihment,  fo  that 
the  quantity  of  new  blood  generated  in  them 
was  exceeding  fmall,  and  confequently  the 
velocity  with  which  it  was  driven  through 
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all  the  channels  lefs,  and  lefs  the  fridion 
and  contradion  it  underwent  in  them. 
Nor  does  it  hence  neceiTarily  follow,  that 
upon  the  removal  of  the  caufe  refrfting  the 
impreffion  of  the  external  air,  which  conti- 
nued almoft  in  the  fame  flate^  they  fhould 
have  more  fenfibly  felt  flich  imprefnons,  and 
experienced  a  greater  degree  of  cold.  We 
may  obferve,.  thatwe  often  feel  in  veryfoggy 
weather,  the  cold  more  fenfibly,  than  in  fe- 
rene  v/eather,  tlioughin  the  latter,  the  ther- 
mometer is  lower  than  in  the  former.  For 
which  reafon,,  if  we  coniider,  that  the  air  of 
the  ftable  in  confequence  of  the  perpetual 
dropping  of  the  water,  in  proportion  as  the 
fnow  melted,  and  the  excretions  of  the 
women  themfelves,  as  well  as  of  the 
animals  confined  witli  them,  muft  have 
been  extremely  moifl,  we  maf  difcover 
another  reafon  why  the  cold  feemed  greater 
to  them,  and  they  mufl,  therefore,  have 
fufiered  fom.e  inconveniences  from  it, 
though  not  equally  grievous  with  thofe 
it  has  often  occafioned,  or   fuiticient   to 
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bring  on  immediate  death.  In  fa£l.  Marv 
Anne,  befides  her  being  fo  polled  as  not 
'  to  be  able  to  flir  in  any  Ihape,  and  worfe 
off  then  Anne,  and  much  worfe  off  then 
Margraret,  who  yet"  could  fcarce  fiand 
upon  their  legs,  had  her  thighs  and  lega 
cedematous,  and  her  knees  and  feet  little 
iefs  then  inflexible  ;  which  diforder,  though 
we  may  in  part  attribute  to  the  conilancy 
of  their  poilure  in  the  manger,  mull,  if 
the  fa(fts  already  related  be  true,  have  been^ 
more  owing  to  the  moiit  cold  with  which 
they  .were  farrounded. 

But  if  this  mcift  cold  could  not  deprive 
them  of  life,  neither  could  the  fmallnefs 
of  the  quantity  of  nourifliment,  with 
which  they  were  obliged  for  fo  long  a 
time  to  put  up.  This  no  doubt  contri- 
buted very  much  to  their  leannefs,  to 
their  weaknefs,  and  to  the  violent  pains 
they  fuffered  in  the ilomach  every  time  they 
eat  or  drank,  for  fome  days  after  they 
were  taken  out :  but  it  was  fufficient 
to    keep   them    alive.      I    have    already. 
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related  many  fa6tSyfrom  which  it  may  be  ga- 
thered that  food  is  in  fome  cafes  not  abfolute- 
ly  necelTary  to  the  fuppoit  of  animal  life* 
To  thefe  might  be  added  many  inftances 
in  man  and  bead.  We  read  of  a  cat,  which 
being  inadvertently  fhut  up  in  a  place,  in 
v/hich  not  fo  much  as  a  moufe  could  pene- 
trate, was  found  alive  after  thirty  one 
days,  almofc  bald,  and  extremely  emaci- 
ated. Redi  writes,  that  a  large  lizard 
a  cubit,  and  two  thirds  long,  which  he 
had  received  in  the  year  1669  from  the 
coail  of  Africa,  lived  in  Florence  upwards 
of  eight  months,  fhut  up  in  an  iron  cage 
without  meat  or  drink.  But  whether  it 
died  of  hunger,  or  of  cold,  or  of  confine- 
ment, or  fome  other  caufc,  he  could  not 
take  upon  him  to  affirm.  This  learned 
phyfician,  in  order  to  know  what  grounds 
there  were  for  Borelli's  fufpicion  that  fome 
animals  can  live  upon  gravelly  earth,  and 
that  birds  pick  up  fmall  ftones,  by  way  of 
food,  made  the  following  trials,  which  I 
fliall  relate  ia  his  own  words.     "  In  fa6t, 
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■^^  I  may  affirm  that  I  have  convinced  my- 
*'  ielf  that  thefe  fmall  ftones  taken  in  by 
"  birds,  contribute  nothing  to  their  flip- 
port  :  upon  fnutting  up  a  capon  in  v/inter 
v/ithout  meat  or  drink,  it  died  in  five  days ; 
and  other  capons  fhut  up  in  like  manner, 
*'  witliout  m.eat  or  drink  hve  but  feven, 
"  eightj  or  nine  days ,  and  on  opening  their 
*'  gizzards  I  found  in  them,  a  confiderable 
''  quantity   of   ilones,    fv/allowed    before- 
*'  they  had  been  iliut  up,  and  which  in  dl 
^^  their  time  of  fafting  were  not  confamxed 
"  or  converted  into   nourifnment.     I  rer 
*'  peated  the  experiment  on  another  ca- 
*'  pon,  v/hom  I  confcantly  fjpplied  with 
'•'  v/ater,    and    with  a   great  number   of 
'^  flones,  which  I  firil:  counted,  diat  by 
'-^  way  of  food,    he    might  have,    if  he 
"  pleafed,  his  fili  of  them  -,   but  he  never 
*^  touched    them/,    though,    in    the    firil 
''*  days  of  his  confinement  he  drank  rave- 
"  nouily  and  frequently.     Four  days  be- 
"  fore  he  died,    he  abated  gradually  of 
"  his  drinking, '  and  at  length  died  on  the 
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*'  twentieth  day  :  another  capon  coniinetf 
"  in  the  fame   coop,  with  the  liberty  of 
"  drinking,  lived  twenty-four  days.    After 
"  their  death  I  found  in  their  gizzards 
"  flones,  as  I  had  found  in  the  firll ;   I 
"  likewife    found   ftones  in  the  gizzards 
of  fome  large  wild  pidgeons,  who  hav- 
ing   lived    without  eating  or  drinking 
fome  twelve,  and  fome  thirteen  whole 
days,  died  at  lall.     A  royal  eagle  held 
out    twenty-eight    days^    in    the    dog- 
''  days,  without  eating.     A  vulture  held 
"  out    in    like    manner    twenty-one  -,    a? 
*'  buzzard,,  eighteen  :  and  yet  the  eagle, 
*'  vulture,     buzzard,      and     fuch     other 
"  birds  of  prey,  ar^  not  fond  of  flones, 
*'  no    more     than    many    other    birds, 
"  whofe  gizzards  are  not  braced  up  witb 
"  thofe  large  and  llrong   mufcles,  which 
"  we  fee  in  the  gizzatds  of  capons,  phea- 
"  fants,  geefe,  ducks,  fwans,  cranes,  and 
"  other   birds,   accuftomed   to    peck,  up' 
"  itones.    Animals  do  not  die  for  want  of 
*-'  food   fo  foon   as  common  people   are 

''  apt 


E  ^5$  ] 
apt  to  believe.  Of  three  dogs,  whom 
I  have  killed  by  hunger,  fome 
held  out  without  meat  or  drink  thirty- 
four  and  thirty-feven  days.  A  very 
fmall  dog^  in  the  hotteil  days  of  fum- 
mer,  lived  twenty-five  days  without 
eating  or  drinking  *,  and  would  have 
held  out  much  longer,  if^  ipurred  by 
hunger,  he  had  not  leapt  out  of  a  very 
high  window.  A  civet-cat  called  by 
Cailello  Meffmefee  an  odoriferous  hyaena 
took  up  ten  days  to  die,  and  a  large 
wild  cat  twenty.  A  mufk-roe  held  out 
twenty  days.  A  badger  in  winter  held 
"  out  a  whole  month.  Rats  both  wild 
^'  and  tame,  are  very  impatient  of  hunger; 
for  in  the  many  trials  I  have  made  on 
them,  I  could  never  get  them  to  live  - 
three  whole  days  without  food.  On  the 
*'  contrary,  land  tortoifes  have  held  out 
"  eighteen  months,  vipers  ten  ;  and  as  I 
"  have  already  faid,  an  African  lizard 
"  more  than  eight,  without  ever  defiring 
^  to  touch  any  kind  of  food.     But  it  is 

''  the 
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**  the  nature  of  thefe  three  lafb  animafs 
to  take  no  food  at  all^  or  very  little, 
and  very  feldom,  in  winter.  In  other 
animals  their  ftrength  and  age  is  of 
"  great  fervice  to  make  them  endure  hun- 
ger a  long  time.  But  in  many  kinds  of 
"  infe6ls  it  is  hkewife  nature.  It  is  fur- 
"  prifing  how  clean  and  beautiful  we  find 
"  the  inteftines  of  animals  killed  with 
"  hunger;  which  ought  to  be  a  lefTon, 
that  a  regular  diet  is  the  fafefl  remedy 
to  reftore  the  vifcera  of  the  human  body, 
and  fcour  its  mofl  winding  and  intricate 
"  channels."  Van  der  Wiel  fays,  he  heard 
from  Craanen,  that  a  very  fat  large 
dog  having  been  accidentally  ftiut  up  in 
a  room  in  a  country  houfe,  was  found 
alive  on  his  mailer  returning  to  it,  thirty- 
one  days  after,  though  very  weak  indeed, 
and  emaciated ;  having  pall  the  whole 
time,  without  eating  or  drinking  any 
thing  except  a  moufe  or  two,  fuppofmg 
that  mice  are  to  be  met  with  in  lonely 
places,  where  they  can  find  nothing  to  live 

on^ 


©rtv     We  read  in  Meiidb^av   that  a  hen 
lived  eighty  days  withotit  me^t  or  drinks 
Gafp^rReies,  in  his  fifty-eighth  queflion,  in 
which  he  examines  if  a  nian  may  naturally, 
live   a  long  while  without  any  meat  or 
drink,  gives  us  feveral  inftances  of  peojle 
who  have  lited  without  drinking,  and  many 
of  people    who    have  held   out  a  long 
time  without  eating.     The  molt  remark- 
able of  thefe  iriflarices,.  is  that  of  a  Spaniih 
woman,  who  lived  feventy-two  days  in  a 
cave,  without  having  in  alt  that  time  any 
thing  to  iiibfifl  on,  as  ^tm  afterwards  af- 
firmed upon  oath,  except  a  little  rain^  water,-. 
fucked  from  her  head-clothes,  and  v/liick 
fhe  now  and  then  fteeped  into  it.     We 
meet   with   many  more  inilances,  in  the 
fecond  century  of  uncommon  cafes  of  the 
above-mentioned  Van  der  Wiel,  printed 
^  Ley  den  in  1727.   Four  men,  working  in- 
a  coal-pit,  near  Liege,  and  happening  to 
fiirike  upon  a  very  plentiful  vein  of  water,, 
were  by  its  iifuing  in  great  abundance  upon 
them,    obliged  to  retire  to   the   hi9:he{l, 
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but  kimoft  part  of  the  mine,  where  they 
remained  twenty-four  days,  fubfilling  en- 
tirely on  the  water  trickling,  from  an  ad-  ■ 
jacent  fpring.  It  is  known,  how  ufual  it  -' 
is  with  the  phyficians  of  Naples  to  recover 
patients  by  not  permitting  them  to  fwallow 
any  thing  but  fimple  fnow  water,  with 
which  they  make  them  hold  out  thirty- 
days,  and  even  longer.  A  Sicilian  capu- 
chin and  Hanchok  have  cured  more  dif- 
orders  than  one  in  this  manner.  In  the 
year  1755,  I  attended  for  two  months  a 
phthifical  patient  in  St.  John's  kefpital, 
allowing  him  every  day  but  three  pounds 
of  barley  water,  and  fix  ounces  of 
cow's  millc  morning  and  evening ;  in  the 
iame  manner  I  cured  another  in  the  year 
1756;  and  they  are  now  both  of  them- 
alive  and   well.      The   reader,    I    think, 

^  cannot  but  conclude  from  all  thefe  expe- 
riments and  obfervations,  that  men  to  live 

~  require  very  little  nourilhment,  and  that 
in  certain  circumllances  they  may  live  for 
fome  time  without  any  at  all.     Now,  as, 
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fiippofing  the  fa<fts  to  be  true,  it  is  proper^ 
by  comparing  them  with  others ^  to  endea-^ 
your  to  account  for  them  the  beft-we  can, 
if  not  by  evident,  at  leafl  by  probable 
caufes,  and  thereby  approach  as  near  as- 
pofTible,  the  beatitifiil  face  of  truth ;  fo,, 
availing  ourfelves  of  what  has  been  moft 
learnedly  obferved  and  advanced  by  others^ 
upon  this  head,  we  fhall  endeavour  to^ 
fhew,  that  the  little  fnow  water  and  milk 
taken  by  Mary  Anne,  Anne  and  Margaret,.. 
were  fufficient  to  keep  them  alive: 

In  the  year  1750,  Paul  Combalufier,, 
propofed  the  following  queflion  in  the  me-^ 
dical  fchools  of  Paris.  "  Gan  a  man  live^ 
*^  in  good  health,  for  a  long  time,  with- 
"  out  eating  or  drinking,?".  And  after  3. 
rigorous  difcu-ffion  of  every  argument  that 
could  be  allowed  on  the  occafion,  he  con- 
cludes, that  a  man  may  live  a  long  time,, 
but  not  in  good  health,  without  eating  or 
drinking.  The  learned  academicians  of  Bo- 
logna, being  afked  their  opinion  by  Bene- 
dict XI Y.  of  happy  memory,  while  a  car-^ 
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dinaly  concerning  the  two  following  points  t 
the  firflr,  if  s.  man^  by  the  mere  ftrength 
of  nature,  can^  live  for  months  and  years 
together,  without  taking  any  kind  of  li- 
quid or  folid  nourilhment ;  the  fecond,,  if 
the    opinions     of  Licetus,    Reies,     and 
Zacchia,    affirming,    diat  he  may  really 
live  in  that  manner,  and  accounting  for  it 
by  the  maxims  of  the  antient  phyficians^ 
are   folid  or  not,    when    compared   with 
thofe     of    the     modems  v     the    learned 
Academicians,  I  fay,  anfwered  one,  and  the: 
other  by  an  excellent  differ tation  intitledj 
De  Longis  Jejunns..    For  this  treatife,  we 
are  chiefly  indebted   to  the  late  Matthew 
Bazani,  and  Giacomo  Bartolommeo  Bee- 
eari ;  of  whom  the  learned  and  holy  fa- 
ther makes   honourable  mention    in   the 
following  words  in  his  treatife  :  ^'  De  fer- 
vorum    Dei   beatificatione,    et    beatorum 
eanonifatione,  Part  i.  lib.  2.  c.  27.     Prse 
ceteris  acadeiTiicis ,  Jacobus  Bartholomaeus 
Beccarius    medieus   clarus,    et   Matthseus 
Bazaniis,     philofophu^    do6lus,     medicus 
probatas,  anatomicus  non  vulgaris,  et  un- 

deque 
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dequaqiie  difertus  in  concinnanda  diiTerta^ 
tione  laborarunt."-  In  this  diflertation, 
they  prov^,  firil,  by  many  obfervations  on 
the  bodies  of  men  and  beails,  that  the 
latter  can  live  a  long  fpace  of  time  without 
taking  any  kind  of  food ;  and  by  fure  and 
certain  accounts,  that  many  perfons  have 
a6lually  done  fo .  fecondly,  they  confirm 
this  their  doflrine  taken  from  the  ancients, 
by  the  phyfiology  of  the  moderns.  Let  us 
no¥/3  then,  fee  what  are  the  grounds  of 
the  opinion,  that  man  can  live  a  long  time 
v/ithout  food-,  and  apply  them  to  the 
three  womicn  in  quelliion. 

Whoever  conliders  with  the  leafl:  atten-^ 
tion  the  component  parts,  and  the  opera- 
tions of  the  human  body,  muft  allow  that 
fhey  confifl  entirely  of  channels,  of  hu- 
mours that  run  in  thefe  channels.  Thefe 
eonfill  of  folid  parts,  which  put  in  motion, 
are  the  principal  caufe  of  the  perpetual 
circulation  of  the  fluids.  The  life  of  man, 
therefore,  confiils  in  the  adlion  and  re-ac-^ 
tion  of  thefe  folid  and  fluid  parts,  which 

cannot 
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Caiinot  but  move  reciprocally,  and  refiiS 
each  other.  The  fluids  driven  into  the 
channels  of  the  human  body,  cannot  but 
dilate  them,  and  thefe  vefiels  forced  out  of 
their  natural  ftate,  cannot  but  endeavour 
to  return  to  it,,  and  in  fo  doing,  comprefs 
and  drive  forward  the  contained  fluids  ;  as 
we  fee  happen  in  the  blood,  which  driven 
by  the  heart  into  the  arteries,  is  by  thefe 
pufhed  into  the  veins^^  from  whence  it 
flows  back  again  to  the  heart.  This  per- 
petual motion  of  both  fluids  and  foiids, 
renders  the  humours  more  fluid  and  fub- 
tle,  produces  the  fecretions  and  excretions^ 
and  a  violent  fridion  againfl:-  the  fides  of 
the  veflels,  from  which,  of  courfe,  fome 
particles  mufl:  feparate^  efpecially  at  the 
extremities  of  the  conic  veflels,  in  which 
this  friftion  is  exceedingly  great,  the 
fides  being  there  touched  by  almofl: 
every  globule  of  the  fluids  that  pafl!es. 
them.  From  all,  fly  ofl*  fome  very  fub- 
tle,  moveable,  active  particles,  by  fome 
called  fire,   by  others   a^ther^   by  others 

again. 
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stgaiil,    eledrical    matter,     from    whence 
ariles  that  heat  which  difFufes  kfelf  all  over 
the  body.     Now  what  muft  be  the  confe- 
quence  of  this  continual  a6lion  and  re-ac- 
tion, but  that  the  channel  coming  to  be 
gradually  worn  away  and  conliimed,   by 
the  conilant  flov/  of  the  humours  through, 
them,  and  the  humours  themfelves  to  be 
difperfed  and  difTipated  by  continual  exlia- 
lation,  the  human  body  Ihould  in  courfe  of 
*  time  be  dellroyed,  if  the  remaining  hu- 
mours were  not  as  conftantly  recruited  by 
new  humours,  and  the  channels  repaired 
by  an  acceflion  of  new  particles,  inilead  of 
thofe  carried  off  by  the  humours.     Now 
this  can  only  be  effe<^ed  by  the  taking  in 
of  fome    fubftance   capable    of   yielding 
chyle,  which  mixing  with  the  blood,  may 
enable  it  to  repair  ail  the  loiTes  occalioned 
by  continual  motion.     Wherefore,  were  it 
not  for  the  exhalation  of  the  humours,  and 
the  abrafion  of  the  channels,  both  might 
continue  to  play  and  move,  without  the  ac- 
ceflion of  any  foreign  matter,    and  men, 
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of  courfe,  to  live  without  the  afliftance  of 
food.     Furthermore,  could  the  humours, 
notwithflanding  the  perpetual  aftion  and 
re- action  of  the  fluids  and  iblids,  continue 
in  their  natural  ftate,  and  not  fpoil,  man 
might  not  only  live  without  food,  but  en- 
joy good  health.     Hence  it  is,    that,  ac- 
cording to  the  diSerence  in  point  of  cli- 
mate,  feafon,  age,  conflitution,  habit,  and 
way  of  life,  we  fee  fome  perfons  require  s, 
greater,  and  others  lefs  quantity  of  food ; 
the  channels  in  fome,  continuing  for  a  long 
time  foft  and  fupple,  and  tfie  humo^rS' 
fweet  and  mild ;  whilil  in  others,  the  folid 
parts  ibon  grow  ftiff  and  hard,  and  the 
fluids,  four  and  corroflve.     Thofe  who  live 
in  a  thick  heavy  air,  can  better  bear  re- 
maining for  fome  time  without  any  food, 
than  thofe  who  live  in  a  thin  light  air.     In 
fummer-time,  on  account  of  the  increafed 
motion  of  the  blood,  and  exhalation  of  the 
humours,  we  Ihould  eat  and  drink  more 
frequently,  in  order  to  replace  the  parti- 
cks  of  the  body  which  fly  off  in  that  fea- 
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fon,  more  than  in  winter,  in  which  we 
perfpire  lefs,  and  lofe  lefs  by  the  pores  of 
the  lldn,  which  are  greatly  contratfled  by 
cold.  Youths  and  boys,  generally  fpeak- 
ingy  (what  I  fay  in  general,  in  regard  to 
different  feafons,  and  different  ages,  is  to 
be  underilood  of  different  conflitutions, 
and  all  the  other  differences  I  have  men- 
tioned) youths  and  boys,  I  fay,  generally 
ipeaking,  are  obliged  to  eat  and  drink 
much  oftener,  and  in  much  greater  quan* 
tity  than  grown  up  people,  as  well  as  per- . 
fons  far  advanced  in  years,  and  iuifer  much 
more  by  the  want  of  nourifhment.  "  In- 
ediam  (Celfus  obferves)  facillime  fufli- 
nent  medis  states,  minus  juvenes,  mi- 
nime  pueri  et  fene^lute  confe6ti,"  Such  bo- 
dies as  have  foft,  and  not  very  elaftic  fi- 
bres, aad  abound  in  humours,  do  not 
ftand  fo  much  in  need  of  frequent  nourifh- 
ment, as  thofe  whofe  fibres  are  flronger 
and  miore  elafcic,  which  drive  on  the  hu- 
miours  v/ith  m.ore  violence,  and  attenuate 
them  to  a  greater  degree,  fo  as  to  render 
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the  difperfion  of  them  more  copious.  It  is 
for  this  reafon,  that  women  can  much  lon- 
ger do  without  food  than  men.  Every- 
one knows  the  force  of  cuftom,  which  phy- 
ficians  call  a  fecond  nature,  and  to  which 
the  greateft  regard  and  attention  is  to  be 
had  in  the  cure  of  diforders  j  it  being  cer- 
tain, that  thofe  things  to  which  we  are  not 
accuilomed,  do  us  more  mifchief  than 
thole  to  which  we  are  ;  though  che  former 
are  in  themfelves  more  wholefoine  than  the 
latter,  and  more  fuitable  to  our  nature. 
He  who  has  ufed  himfeif  to  live  upon  lit- 
tle, may  hold  out  without  that  little,  fome 
time  longer  than  a  perfon  ufed  to  eat  more. 
Pechlin  gives  us^  an  account  of  a  tapeftr}^ 
weaver,  who  took  no  food  but  twice  a 
week,  without  receiving  any  hurt  from  fo 
long  an  abilinence.  Thofe  who  have  ac- 
cuilomed themfelves  to  very  little  food,  do 
not  mifs  that  little,  if  they  chufe  to  do 
without  it.  To  conclude,  we  obferve  that 
perfons  of  a  fedentary  and  delicate  way  of 
life,  fuch  as  dp  not  too  much  fatigue  either 
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body  or  mind,  and  who  live  onveryfucciilent 
and  nourifliing  things,  can  bear  being  lon- 
ger without  any  food,  than  countiy  la- 
bourers, artizans,  and  fuch  people  who 
fpend  the  whole  day  in  bodily  exerciles, 
and  ufe  a  coarfer  and  lefs  chiliferous  diet. 
"  Ubi  fames,  minime  laborandum  eft," 
fays  Hippocrates :  and  Celfus  ;  "  Si  qui- 
bus  de  caufis  futura  inedia  eft,  labor  om- 
nis  vitandus  eft."  It  is  oblervable,  that 
thofe  who  deep  a  great  deal,  are  not  apt 
to  have  good  appetites  •,  and  that,  on  the 
contrary,  thofe  who  fleep  little,  require  a 
proportionably  greater  quantity  of  food. 
That  great  philofopher  Bacon,  affirms : 
"  Animantia  fomno  plurimum  indulgere 
folita,  modico  viflitare,  ut  glires,  velperti- 
liones.'*  We  have  in  Reaumur's  memoirs 
of  infecSbs,  a  very  curious  obfervation  com- 
municated to  him  by  Varignon.  Yarig- 
non  had  a  dormoufe,  who  ufed  to  fleep  fo 
foundly  in  winter,  that  nothing  lels  than 
the  heat  of  a  lighted  candle  could  awaken 
Jiim,  relapfmg  into  his  profound  lleep  as 
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foon  as  the  fmart,  occafioned  by  the  candle 
was  over.     One  Chilton,  as  we  are  told  in 
the  philofophical  tranfaAions,  ufed  to  ileep 
for  feveral  weeks  together,  and  though  he 
fometimes,  during  thefe  fits,  eat  and  drank 
in  a  flrange  and  unufual  way  j  at  other 
times,   he   either   took  no  fuflenance,  or 
took  it  very  fparingly.     William  Foxley,  a 
potter,  as  Wiel  has  related  out  of  the  an- 
nals of  England,  in  the  reign  of  Henry 
VIII.   was   feized,    without   any  previous 
diftem^per,  with  fo  heavy  a  ileep,  that  he 
fhewed  no  appearance  of  waking  fourteen 
days  and  fifteen  nights  together;  and  when 
he  at  lail  awoke  on  the  fifteen  day,  he  awoke 
in  perfe6l  health,  and  in  fo  firm  a  belief, 
that  he  had  flept  but  one  night,  that  no- 
thing but  the  building  of  a  neighbouring 
wall  could  convince  him  of  the  contrary. 
■It  being  therefore  plain,   from  what  has 
been  faid,  that  the  a6lion  and  re-a6lion  of 
the  humours  and  channels  of  the  human 
body,  may  be  fo  abated,  as  that  it  Ihall 
"  not  decay  by  little  nouriihment  -,  we  may, 
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1  fancy,  the  more  eafily  conceive,  on  ex-a- 
mining  into  the  condition  of  the  three  wo- 
men buried  under  the  valanca,  how  with 
the  little  fnow  they  ufed  to  put  into  their 
mouths,  and  the  little  milk  their  friendly 
goats  fupplied  them  ^vith,  they  might  have 
held  out,  though  with  difficulty  and  detri- 
ment to  their  health. 

The  chief  things  which  oblige  men  to 
eat  and  drink,  are  motion,  exercife,  and 
fatigue,  which  increafe's  the  attenuation 
and  dilperfion  of  the  fluids,  the  abrafion  of 
the  channels,  and  that  heat  wliich  difiufes 
itfelf  over  the  whole  body,  and  which,  at 
the  fame  time  that  it  is  necelTary  for  the 
prefervation  of  the  human  body,  tends  to 
deilroy  it,  not  only  by  greatly  diminifn- 
ings  condenfmg,  and  fouring  the  remaining 
fluids,  but  likewife  by  encreafmg  the  rigi- 
dity of  the  folids.  From  the  three  women 
continuing  conilantly  motionlefs  in  the 
fame  pofture,  we  may  conclude,  that  their 
humours  muflihave  moved  with  far  lefs' ve- 
locity than  uilialj  that  the  abrafion  of  the 
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fides  of  the  channels,  mull  have  been  far 
lefs  ;  that  the  heat  of  their  bodies,  and,  of 
courfe,  the  attenuation  and  evaporation 
of  their  humours,  muil  have  greatly 
abated,  lb  as  confiderably  to  leffen  the  ne- 
ceffity  of  taking  any  nourifhment  to  repair 
the  lofTes  fuilained  by  channels  and  hu- 
mours. Where  there  is  no  wafle,  there 
can  be  no  necelTity  for  repairs.  Befides, 
fome  are  of  opinion,  that  in  cafes  where  no 
new  fuilenance  can  be  taken,  great  help  is 
derived  from  the  humours  which  have  not 
as  yet  been  thoroughly  digeiled,  of  which 
there  confbantly  remains  fome  portion,  par- 
ticularly the  fat,  to  fupply  the  place  of  what 
k  loll ;  though  the  obfervations  made  up- 
on frogs  and  bears,  which  com.e  fair  and 
fat  out  of  their  holes  and  dens,  leave  fome 
room  to  doubt,  whether  in  thofe  animals, 
which  pafs  the  winter  miOtionlefs,  and  al- 
moil  conllantly  afleep,  the  fat  is  intended 
to  yield  them  any  great  fupport.  Be  that 
as  it  will,  the  feparations  and  excretions, 
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which  are  conftantly  going  forward,  require 
that  the  body  fhould  take  fome  new  nou- 
riihment.  Now  thefe  fundlions  were  re- 
markably diminifhed  in  the  three  women, 
and  fome  of  them,  efpecially  in  Mary 
Anne,  totally  fuppreiied.  There,  there- 
fore ceafed  in  them  another  caufe  of  our 
taking  nourilliment,  fo  that  the  little  ihov/ 
and  milk  they  now  and  then  took,  might 
very  well  repair  the  fmall  wafbe  their  bo- 
dies fuffered. 

Hence  it  appears,  that  the  moil  wonder- 
ful part  of  thefe  womens  ftory,  is  not  the 
great  cold  they  endured,  nor  yet  the  fmall 
quantity  of  nourifhment  they  were  obliged 
to  put  up  with.  The  moft  furprifing  cir- 
cumxilance  of  it,  in  my  opinion,  is  their  not 
having  immediately  periihed  for  want  of 
air,'  as  what  they  had,  could  not,  at  nril 
fight,  but  foon  lofe,  by  breathing  it  fo 
often,  its  power  to  extend  and  work 
their  lungs.  By  the  havock  the  valanca 
made,  as  well  as  by  the  ipace  it  occu- 
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pied,  it  is  evident  that  the  fnow,  undef 
which  they  lay  in  the  almofl  ruined  fla- 
bie,  miifl  have  been  very  high  and  thick. 
It  was,  in  fad,  as  I  have  already  faid, 
forty-two  feet  high.  The  fpace  found 
free,  when  they  were  dug  out,  was  fix  fctt 
long,  four  broad,  and  two  and  a  half  high. 
It  is  true,  that  in  the  beginning,  this  Ipace 
might  have  been  larger,  but  it  grew  lefs 
^nd  lefs  from  day  to  day,  through  the  fet- 
tling and  greater  condenfation  of  the  fnov/. 
Befides,  this  priibn  contained  two  goats, 
who  could  no  more  live  than  the  women 
without  a  fupply-of  freih  air,  and  from 
v/hom  too,  there  mufb  have  efcaped  by  in- 
fenfible  perfpiration,  fome  very  fmall  parti- 
cles, though  perhaps  in  no  great  plenty. 
Befides,,  there  could  not  but  arife  many  ef- 
fluvia from  the  dead  bodies  of  the  boy, 
the  afs,  and  the  hens,  which  along  with 
thofe  from  the  excrements,  of  the  v/omen 
and  the  goats,  could  not  but  render  the 
^ir  of  the  liable  unhealthy,  and  ill  qualified 

to 
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to  favour  the  indifpenfably  requifite  bufi- 
liefs  of  refpiration.     Who  does  not  know, 
that  the  air  of  prifons,  into  which  numbers 
are  crowded,  is  greatly  infeifled  by  the  con- 
ftant  exhalation  from   their  bodies,  which 
have  fo  few  and  fniall  openings  to  efcape* 
at.     Much  worfe  ilill  is  the  air  of  hofpi- 
tals,  on  account  of  the  great  quantity  of 
unwhoiefome  eiiliivia  exhaled  by  the  fick, 
and  their  continually  breathing  their  own 
breath  •,  the  fmell  felt  on  entering,  being' 
fuch,   that  to  characflerize  any  bad  fniell, 
v/e  call  it  an  hofpital  j^ench.     What  bad 
efFecfls  fuch  air  is  apt  ta  have,  thofe  can  tell 
who  ferve  and  attend  the  fick^  and  pay  fa 
little  regard  to  their  own  health  and  that  of 
the  patients,  as  to  take  no  care  to  mend  it. 
It  is  for  this  reafon,  that  following  the  ufe- 
ful  and  laudable  inllrudbions,  given  in  our 
univerfity,   and  in  the  hofpital  of  my  mofi 
learned  and  friendly  malter  dodor  Badia, 
phyfician  to  his  majeily,  I  have  given  or- 
ders, that   in   the   hofpital   of  St.  John^ 
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(whatever  the  incurables,  who  know  not 
their  own  goodj  may  think  of  it)  every 
morning,  even  in  winter,  the  windows 
iliould  be  thrown  up,  and  left  open  in  that 
ward  W'here  it  is  m_y  lot  to  attend,  by  which 
means,  the  poifonous  vapours  accumulated 
in  the  night  time,  are  driven  out  a,nd  dif- 
perfed,  and  nev/  air,  fitter  for  refpiration, 
introduced,  to  the  great  advantage  of  the 
fick,  my  feholars,  and  myfelf.  What  we 
thus  fee  in  hofpitals,  we  m.ay  obferve 
in  proportion  in  private  houfes,  whole  in- 
habitants fometimes  experience,  to  their 
unfpeakable  detriment,  how  unv/holefome 
it  is  to  keep  the  exirtains  of  the  fick  man's 
I  bed  always  ihut,  the  rooms  too  clofe  and 
warm,  and  the  fick  them.felves,  loaded  with 
blankets  -,  as  is  the  cufiom  of  fome,  elpe- 
cially  in  the  fhaall-pox,  and  in  many  fe- 
vers, which  it  is  ,too  ufual  to  confider  as 
miliary  fevers.  "  Vidi  ego",  fays  Hux- 
ham,  "  Multoties  anxietates,  et  languores 
ftbriies  momento  fere  depulfos,  feneilris; 
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tantam  apertis,  qnibus  imprudens  nutri- 
cula  fpiritibus,  uii  dicitur,  volatilibus  per- 
peram  omnino  mederi  fatagit ;  immo  tunc 
adeo  noil  juvaiit  eardiaca  calidiora,  ut  etiam 
maxime  noccant :  ionge  enim  melius  rcf- 
piratione  ^uras  frigidse,  et  miiTione  nonnviii- 
quam  fanoruinis  abio;untur :  aula  ortum  ha- 
bentfepifiimeacongeilione,  et  nimiafangui- 
nis  rarefaclione  in  pulmonibus."  Thofe 
too,  who  work  in  deep  and  clofe  places, 
experience  the  fatal  confequences  of 
breathing  the  air  generally  contained  in 
fuch  iituations.  The  precautions  taken 
by  fextons  and  the  like,  to  keep  the  graves 
open  for  fome  time  before  they  go  dowA 
into  tliem,  fhews  that  they  know  that  the 
air  pent  up  in  thofe  places,  is  very  perni- 
cious. Cuflom,  I  mufb  own,  is  very 
powerful  in  thefe  cafes  ;  for  the  Europeans 
who  go  to  certain  parts  of  America,  fuffer 
much  more  in  the  beginning  from  the  cli- 
mate, than  they  do  when  they  have  been 
for  fome  time  accuflomed  to  it, 

I  4  li^ 


[  176  ] 
In  Boyle's  "  Nova  Experimenta  pneuma- 
tica  refpirationem  fpeftantia,"  we  have  an 
account  of  four  experiments,  made  by  him, 
on  a  moufe,  to  fhew  how  powerful  ufe  is,  in 
qualifying  animals  to  live  in  an  air  deprived 
of  its  elafticity,  and  thereby  rendered  in  a 
manner  unfit  for  refpiration.  He  put  a 
little  moufe  into  a  round  v/ide  necked  bot- 
tle, containing  eight  ounces  of  water,  with 
a  bladder,  void  of  air,  tied  over  it.  Thea 
placing  the  bottle  under  a  middle  fized  re- 
ceiver, to  which  was  fitted  an  exa6l  baro- 
meter, he  began  to  extradt  the  air,  till  he 
jxTdged  he  left  behind  but  one  fourth  part 
of  what  the  receiver  originally  contained. 
The  bladder,  upon  this,  fwelied  with  the 
air  rarefied  in  the  bottle  to  fuch  a  degree, 
as  to  appear  about  half  full,  and  the 
moufe,  panting,  endeavoured,  to  efcape 
by  the  mouth  of  the  bottle.  Fearing, 
therefore,  it  might  die,  he  let  new  air 
into  the  receiver,  upon  which  the  bladder 
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immediately  fubfided  to  its  priftine  ilate, 
and  the  moufe  recovered  itfelf.     Having 
let  it  refl  a  little,  he  again  exhaufted  the 
air  to  the  fame  degree   as  at  firft,  not- 
withftanding  whicli,  the  moufe  made  no  at^ 
tempt  to  get  out  of  the  bottle  for  four 
minutes  •,  but  at  the  end  of  this  Ihort  fpace, 
it  feemed  to  be  ill   again,   and  therefore 
Mr.  Boyle,  once  more,  let  new  air  into 
the  receiver.     The  moufe,  upon  this,  re- 
covered a  fecond   time,    but  with   great 
diiticulty,    trembling   all  over,  and  for  a 
long  while  unable  to  Hand.     Willing,  hov/- 
ever,  to  make  fome  further  experiments 
on  the  creature,  Mr.  Boyle  again  placed 
it  in  the  fame  manner  under  the  receiver., 
and    after    he   l^d   extracted   the  air   to 
the  fame  degree  as  in  the  proceeding  ex- 
periments, which  appeared  by  the  baro- 
meter and  the  fwelling  of   the    bladder^, 
the  moufe  continued  a  whole  quarter  of  an- 
hour  without  any  apparent  danger  of  dying. 
The  accurate  Englifhman  even  obferved,^^ 
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that  when  in  this  experiment  the  creature 
was  put  all  trembling  under  the  receiver,, 
the  trembling  went  off,  though  the  air 
had  been  almoft  intirely  exhaufted  out 
of  the  receiver,  and  of  courfe  the  decanter^ 
that  it  did  not  tremble  again,  but  returned 
to  itfelf  much  fooner  when  the  bottle  was 
taken  out  of  the  receiver.  To  conclude, 
he  placed  the  moufe  for  the  fourth  time 
and  in  the  fame  manner  under  the  receiver, 
and  exhaufting  the  air,  till  the  mercury- 
had  iiank  half  an  inch  lower  than  in  any 
of  the  preceeding  experiments,  the  moufe 
appeared  a  little  affected  by  it  in  the  be- 
ginning, but  foon  grew  quiet  again,  and 
remained  fo  for  a  quarter  of  an  hour  ;  at 
the  end  of  v/hich,  Mr.  BoJ^le  being  defirous 
of  feeing  what  effed:!:  a  greater  rarefaftion 
of  the  air  m'ight  have  on  it,  he  began  tO' 
work  the  pump  once  more,  and  made  three 
ftrokes  before  the  creature  Ihewed  any  figns' 
of  being  in  im.minent  danger  of  death.  As 
'■foon  as  it  did,  he  let  in  new  air,  on  which 
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the  little  creature  took  breath  and  recover- 
ed again  much  fooner  than  he  could  exped:. 
The  moft  fmgular  circumftance  of  thefe 
experiments,  in  making  of  which  Mr. 
Boyle  does  not  tell  us  what  time  he 
employed,  is  that  he  never  took  the 
bladder  from  off  the  mouth  of  the  bottle,, 
fo  that  the  creature  mull  the  whole  while 
have  breathed  the  fame  air.  After  all,  Boyle 
in  the  concluHon  fays,  that  though  he  lays 
no  fmall  flrefs  on  thefe  experiments,  he  is,. 
notwithflanding,  obliged  candidly  to  own,  in 
confequence  of  one  or  two  afterwards  made 
by  him,  that  to  affirm  any  thing  pofitively 
eoncerning  animals  being  able  to  accuftom 
themfelves  to  breathe  fuch  air,  the  fame  ex- 
periments Ihould  be  made  again  and  again, 
and  on  different  kinds  of  animals.  On  the 
other  hand,Defagaliers  has  likewife  obferved, 
,  that  fome  kinds  of  animals  reduced  by  cer- 
tain pernicious  vapours  to  the  laft  gafp,  and 
then  recovered,  fuffer  lefs  from  thefe 
vapours  if  expofed  to  them  a  fecond 
I  -  time5 
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time,  nay,  fometimes  fuflfer  nothing  from^ 
them  at  all. 

Many  and  very  different  are  the  opinions, 
of  phyfioiogifts  concerning  that  property 
of  the  air  in  confequence  of  which,  when 
frequently  breathed,  it  gradually  lofes  its 
wholefomenefs,  and  its  power  to  dilate  the 
lungs  to  the  degree  requifite  for  the  fupport 
of  life.  Some  have  believed,  that,  among 
the  great  number  of  particles  of  different 
kinds  contained  in  the  circumambient  air, 
v/hich  we  alternately  draw  in  and  throw 
out  again,  there  are  fome,  which,  reabforbed 
or  reimbibed  by  the  humours  through  the 
external  furface  of  the  body,  or  infinu- 
ating  themfelves  into  the  blood  itfelf  by 
means  of  the  lungs,  are  very  fit  to  nou- 
riih  the  body.  Nay,  fome  look  upon 
thefe  particles  to  be  fo  neceffary  in  this 
refpecft,  as  to  attribute  the  death  of  animals 
Ihut  up  in  places  having  no  communica- 
tion with  the  external  air,  to  nothing  elfe 
but  the  total  confumption  of  fuch  parti- 
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cles  in  the  air  contained  in  the  body,  and 
the  want  of  a  new  fupply.     Others  have 
thought,    that,    in  thefe  cafes,    the  death 
©f   the    animals  is  owing  to  the  exhala- 
tions  of  their    own  bodies,    which,    not 
being  carried  off  by  an  acceflion^  of  frefli 
air,  continue  to  furround  them,  and  ac- 
quire  fo  pernicious  a  quality,-    as   when 
taken  in  again  to  occafion  death.     Some^ 
to  conclude,  do  not  attribute  the  death 
of  thofe  animals  either  to  the  failure  of 
nutritious  particles  in  the  air,   or  to  the 
poifoncus-  quality  of   the  ftagnant  exha- 
lations,    but    to    the    air's    lofing    that 
determinate   degree  of  elaiticity  requifite 
to  expand  the  veficles  of  the  lungs,  not 
only  in   confequence  of    its   pafTing   and 
re-paffing  fo  often  through  thefe  organs, 
but  iikewife  by  the  accumulated  effluvia 
of  the  bodies  themfelves. 

From  thefe   three    principal  opinions, 
one  may,   I  think,  reafonably  conclude, 
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tRat  when  many  animak  are  too  clofef^^ 
fliut  up  in  the  fame  place  to  have  any 
cpmrnunicatioij  with  the  external  air, 
ihey  muft  die  much  fooner,  than  a  fin- 
gle  animal  in  the  fame  circumftances. 
This  conlequence,  however,,  is  not  re- 
lifhed  by  the  learned  dodlor  Piftorini,  who  * 
in  contradiftion  to  all  the  three  opinions^ 
affirms,  that  having  Ihut  up  two  birds 
in  a  place  that  had  no  communication 
with  the  open  air,  he  faw  them  die  in 
the  lame  time,  in  which  tv/o  others  of 
the  fame  age  and  kind  died  in  different 
places.  Great  difficulties,  no  doubt,  arife 
from  thefe  experiments  againft  the  three 
foregoing  opinions.  Of  this,  among 
others,  was  aware  do6lor  Verrati,  who  will- 
ing to  fee  if  the  thing  really  happened 
as  Piftorini  had  related  it,  made  fome 
new  experiments  v/ith  very  great 
exa6lnefs;  carefully  noting  the  height 
of  the  mercury   in  the  barometer,     the 
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degrees  of  heat  indicated  by  the  ther- 
mometer, and  the  capacity  of  the  vet- 
fels,  in  which  he  fhut  up  the  animals  he 
ma-de  his  experiments  on.  The  veiTel  he 
made  nfe  of  in  his  firft  experiments  con^ 
tained  two-hundred  and  {i:Jcty-five  cubic- 
inches  of  air,  Paris  meafure.  He  began  by 
a  pigeon,  which  of  thefe  two-hundred  and 
fixty-five  cubic  inches  took  up  ten^  fo  that 
there  remained  for  the  air  two-hundred  and 
fifty-five.  The  height  of  the  mercury  in  the 
barometer,  v/as  twenty-feven  inches  and  nine 
lines,  and  in  Reaumur's  thermometer  about 
twenty-three  degrees  above  the  freezing, 
point.  Having  put  the  pigeon  in  the 
veiTel,  and  placed  the  latter  v/ith  its; 
mouth  dov/nwards  on  a  fcooth  an4 
level  plate  of  metal,  that  the  brim 
might  lie  the  clofer  to  the  plate,  he 
luted  it  all  round  fo  well,  that  no  air 
eould  pofiibly  get  in.  In  lefs  then  half 
Ml  hour  the  pigeon  began  to  breathe  hard 
and  quick,  and,,  this  hardnefs  and  quick- 
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nels  encreafing  by  degrees,  it  died  in  an 
Iiour  and  three  quarters.     The  day  follow- 
ing  he   took  two  other  pigeons  of   the 
fame  age,  and,  as  well  as  he  could  gv.els, 
of  the  fame  flrenght,  and  placed  them  in 
the  fame  veflel  he  had  done  the  firfl,  on  the 
fame  plate,  and  luted  it  all  round  in  the 
fame  manner,  with  the  degree  of  heat  and 
denfity  of    air  likewife  the  fame.      One 
died  in  an  hour  and   thirty-five  minutes^ 
and  the  other  ftven   minutes  after,   that 
is  to  fay  in  an  hour  and  forty- two    mi- 
nutes.    By  thefe  experiments  it  appeared 
to  Veratti,   that  two  animals  Ihut  up  in 
the  fame  place,   and  breathing  the  fame 
air  die  much  fooner  than    one.      How- 
ever, not  fatisfied  with  thefe  experiments 
on  pigeons,    he  repeated  them  on  other 
animals,  adapting,  in  them,  the  veifel  to 
the  barometer  in  fuch  fort,  that  no  altera- 
tion in  the  height  of  the  mercury  could 
be  attributed  to  any  thing,  but  an  alte- 
ration in  the  denfity  of  the  air^  breathed 

by 
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by  the  animals.  He  put  a  marten  intca^ 
velTel,  containing  about  forty  cubic  inches 
of  air ;  the  mercury  of  the  barometer 
flianding  at  twenty^-feven  inches  and  eight 
lines,  and  that  of  the  thermiometer  twenty 
degrees  above  the  freezing  point  :  in  a 
quarter  of  an  hour,  the  mercury  in  the 
barometer  funk  three  lines,  and  the  bird 
began  to  breathe  hard.  It  funk  two  lines 
more  in  the  fecond,  and  three  in  the  third 
quarter  of  an  hour.  In  the  following  hair 
hour  it  funk  four  lines  miore,  the  marten 
declining  fafl,  till  it  died,  v/hich  was  me 
minutes  after,  when  the  mercury  had  funk 
a  line  and  a  half  lower.  Thus  then  the 
marten  lived  an  hour  and  twenty  miinutes, 
in  which  time  the  mercury  in  the  barome- 
ter Rink  an  inch  and  half  a  line.  He 
then  put  two  martens  together  into  the  fame 
vefTel,  upon  v/hich  the  mercury  funk  in  the 
firft  quarter  of  an  hour  five  lines  ;  in  the 
fecond,  three,  and  in  the  third  but  two 
lines  i  by  which  time  both  the  birds  were 
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(!ead  ;  one  dying  in  half  an  hour,  and  teit 
minutes,  and  the  other  at  the  end  of  three 
quarters  of  an  hour,,  when  the  mercury 
was  fallen  ten  lines.  He  next  put  three 
martens  into  the  fame  vefTel,  one  of  w^hkh 
died  in  half  an  hour ;  the  fecond  in  thirt)^- 
two  minutes,  and  the  third  in  thirty-five  •, 
me  mercury  in  the  barometer  fmking  eight 
lines  in  the  firft  quarter  of  an  hour,  three 
in  the  fecond,  and  one  line  in  the  five  laft 
minutes,  in  all  one  inch.  He  made  the 
fame  experiments  on  fparrows,  and  iiriali 
quails  -,  and  conilantly  found  that  one 
of  thefe  birds  always  held  out  longer 
than  two,  and  two  longer  than  three^ 
The  fymptoms  w^re  nearly  the  fame  in  all 
thefe  birds  ;  a  frequent,  weak  and  difficult 
relpiration  in  the  beginning  -,  then  fre- 
quent and  ftrong  j  and  when  they  were 
near  their  end,  ftrong,  but  a  great  deal 
lefs  frequent.  On  opening  their  little  bo- 
dies, he  could  difcover  nothing  amifs,  ex- 
cept that  the  lungs  were  very  red,  full  of 

bloody 


[     187     ■] 

blood,  and  floated  in  water  (a  thing  not 
obferved  by  others,  v/ho  have  tried  whether 
the  lungs  of  birds,  that  have  died  in  vacuo.> 
iwirn  or  fink  in  water,  for  they  always  found 
them  to  fink)  and  yet  neither  hard  nor  con- 
fiflent ;    as  they  are  fometimes  found  in 
perfons  who  die  of  inflammations  in  thefe 
organs,  v/hich  I  have  often  itcn  go  to  the 
bottom  in  the  courfe  of  my  anatomical 
obfervations  on  the  bodies  of  hofpital  pa- 
tients, that  happened  to  die  of  that  dif- 
order.     To  conclude  Veratti  refolved  ta 
try,   if  what  he   had  obferved   in   birds, 
v/ould  hold  good  in.  frogs  -,  but  he  found 
it  was  very  far  from  doing  fo.     A  frog 
put    into   a  veflel  containing   forty-eight 
cubic    inches  of   air,   lived  almoft   three 
whole  days.     Of  two  frogs  placed  together 
in  the  fame  vefTel,  one  lived  Eve  days,  and 
the  other  eight  y  and  of  four,   one   died 
the   fifth   day,   and   the   other  three   the 
eighth.     The  frog,  therefore,  is  the  onTy 
animal,,    in    which  Veratti    experienced, 
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what  Piftorini  fays  he  obferved  ii 
birds  'y  that  is,  frogs  do  not  die  the  foonei 
for  beino;  confined  more  than  one  at  a  time 
in  the  fame  place,  not  communicating 
with  the  external  air.  For  this  reafon,^ 
Veratti  has  wifely  contented  himfelf  with 
concluding  that  nothing  more  can  be  rea- 
fonably  inferred  from  the  event  of  thefe 
experiments,  than  that  live  animals  con- 
fined to  a  place  not  communicating  v/ith 
the  external  air,  caufe  a  diminution  in 
the  eiailicity  of  the  air  left  them.,,  and 
cannot  live  long  in  it,  whatever  may  be 
the  occafion  of  their  death. 

Now,  to  return  to  our  own  cafe,  it  is 
evident  from  all  the  foregoing  experi- 
ments, that  the  air  of  the  flable,  in 
which  the  three  women  were  fo  long  buri- 
ed, mull  have  loft  its.  elafticity,  fo  as  to 
be  no  longer  fit  for  refpiration^  had  it  not 
fome  communication  with  the  external 
air,  or  recovered  its  loft  elafticity  by 
feme  other  means.     It  is  a  common  nc- 
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don,  that  air  penetrates  every  where ;  but 
whether   or   no   it   could   make   its   way 
through   a  heap  of  fnow   forty-two   feet 
•iiigh,  of  fnow  rolled  down  from  a  high 
-and  fteep  mountain,    and  encreafed   and 
accumulated  to  fuch  a  degree  as  to  over- 
whelm fo  many  houfes  :    whether  or  no, 
I  fay,  air  could  make  its  way  through  fuch 
:Z  heap  of  fnow,   and  of  fuch  fnow,    and 
make  its  way  in  a  fuiHcient  quantity  to 
.enable  the  air  of  the  ftable  to  dilate  the 
lungs  of    the  women   enoug;h  for   them 
j:o  live,  is  a  queflion  I  by  no  means  intend* 
to  decide  :  for  I  think,  that  from  Ibme 
experiments  made  laH  year  and  repeated 
this,     I    can    point  out  in  what  manner 
the   ftable  might  have  been  fupplied  with 
jiew   air.      The   reader   may   remember, 
-that  thefe  women  ufed  from  time  to  time 
to  meltfome  fnow  in  order  to  drink  it,  and 
befides,   fwallow  fom.e    of   it  unmelted. 
He    may  like  wife  remember,   jthat  from 
the  ill-joined  and  crazy  roof  there  con- 
ftantly  diililled    fo  much  water,  that  in 
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fpite  of  all  they  could  do,  their  clothes 
were  in  a  manner  rotted  by  it.  Now, 
'this  water  could  be  no  other  than  that 
of  the  iliperincumbent  fnow  which  was 
continually  melting,  and  in  melting  conti- 
iiually  difcharged  a  quantity  of  frefh  un- 
tainted air,  capable  of  mixing  with 
that  of  the  liable,  fo  as  to  ferve  for 
the.  relpiration  of  the  women  and  the 
goats.  Wherefore,  in  order  to  fee  if  there 
is  a  greater  quantity  of  air  in  fnow  than  in 
tlie  water  produced  by  it,  I  made  the 
following  experiments,  .  in  company  with 
that  able  naturalift  and  mathematician, 
AleiTandro  Vittorio  d'Antoni,  major  of  the 
regiment  of  artillery,  and  dire<ftor  of  the 
royal  military  fchools. 

I  took  two  large  glafs  bottles  of  the  fame 
fize  with  long  and  wide  necks,  like  that 
^xprefled  table  II.  fig.  i.  and  filled  them 
both  brimful  with  fnow  fallen  that  morn- 
ing ;  witli  this  difference,  that  the  fnow  in 
^ne  vYas  rammed  down,  as  hard  as  I  could, 

with 


i    191    3 

witli  a  round  piece  of  v/ood,  whereas  that  in 
the  other  I  leftjufl  as  I  found  it.  Round  the 
■neck  A  of  each,  well  fmeared  with  melted 
fuet,  I  bound  very  tight  with  a  Ipago,  a  frefh 
hog's  bladder  B,  in  fuch  manner  as  to  make 
both  bladders  equal,  and  efFe61:ually  pre- 
irent  any  air  from  entering  into  or  out  of 
the  giaffes.  Before  I  tied  the  bladders  on, 
I  emptied  them  thoroughly  of  air,  and 
failened  them  on  in  that  condition,  drawn 
out  and  flattened,  fo  that  if  any  air  hap- 
pened to  difengage  itfelf  from  the  m.elted 
Ihow,  it  could  not  but  fwell  them,  and 
thereby  evidently  prove,  that  there  is  more 
:air  contained  in  fnow  than  in  the  water 
yielded  by  it.  This  was  the  fixth  of  Ja- 
nuary, 1757,  about  nine  in  the  morning, 
the  air  of  the  room  in  which  I  put  the 
fnov/  to  melt,  being,  by  means  of  the 
fire  in  it,  heated  two  degrees  and  a  half, 
by  Reaumur's  thermom.eter,  above  the 
freezing  point  •,  v/hilil  the  external  air,  by 
a  thermometer  of  the  fame  kind,  expofed 
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IK)  the  north,  was  three  degrees  under  the 
freezing  point.  As  to  the  barometer,  the 
mercury  ftood  at  twenty-feven  inches, 
one  line  and  a  half.  I  placed  the  two 
bottles  near  the  chimney,  that  the  fnow 
might  melt  the  falter  :  and  at  the  end  of 
twenty  minutes,  I  could  ^^bferve  the  fnow 
to  give  away,  and  both  the  bladders 
fwell,  with  this  only  difference,  that  the  loofe 
fnow  melted  fooner  than  that  which  had  been 
rammed,  and  the  bladder  bound  over  the 
top  of  the  former,  fv/elled  lefs  than  that 
bound  over  the  latter.  The  fnow  on 
both  bottles  was  compleatly  melted  at 
noon,  when  both  bladders  were  confider- 
ably  fwelled,  but  ftill  with  this  difference 
already  noticed ;  the  bladder  bound  over 
-the  top  of  the  rammed,  being  more  fwell- 
ed, than  that  bound  over  the  loofe  fnow^ 
I  now  put  out  the^fire,  and  left  the  bot- 
tles the  whole  evening  in  the  fame  room ; 
in  which  the  heat  by  the  thermometer  con- 
tinued at  two  deo;rees  and  a  half  above 

the 


f    193   1 

the  freezing  point,  and  the  mercury  of  the 
barometer  likewife  at  the  fame  height  till 
three  o'clock.     Towards  the  evening  the 
two  bladders  were  a  very  fmall  matter  lefs 
fwelled,  than  they  had  been  at  noon,  fo  that 
they   flill   evidently   contained    no    fmall 
quantity,  of  air,  of  which  before  the  melt- 
ing of  the  fnow,  there  did  not  appear  the 
leafl:  fign  in  them.     At  half  an  hour  after 
fix  in  the  evening,  I  placed  the  two  vellels 
without  the  window,  expofed  to  the  free 
and  open  air ;  the  weather,  by  a  thermome- 
ter placed  in   the  fame  fituation,  being  at 
three  degrees  and  a  half  under  the  freezing 
point,  and  the  m.ercury  of  the  barometer 
twenty-feven  inches,  and  two  lines  and  a 
half  high.     I  did  this  to  difcover  by  the 
cooling;  of  the  air,  w^hether  the  fwellino-  of 
the  bladder  might  not  be  entirely  owing  to 
the  extraordinary  heat  of  the  room,  in  v\'hich 
I  made  the  experiments.     I  left  them  in 
this  fituation  till  half  an  hour  after  ten, 
when  the  weather,    by  the  thermometer, 
•being  four  degrees  and  a  half  below  the 
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freezing  point,  the  bladders  were  a  little 
fubfided,  though  not  fo  much  but  that  I 
could  frill  perceive  a  great  quantity  of  air  in 
them,  enough  to  prevent  my  reducing 
them  to  the  fmali  fpace  they  occupied, 
when  tied  to  the  mouths  of  the  bottles. 
This  expanfion  frill  continued  greater  in 
the  bladder  bound  over  the  rammed,  than 
in  that  bound  over  the  unrammed  fnow. 
To  this  I  mufc  add,  that  in  this  interval, 
the  mercury  rofe  in  the  barometer,  as  I 
have  already  faid,  one  line  •,  which  is  a 
further  proof  that  the  fvvelling  of  the  blad- 
ders, v/as  entirely  ov/ing  to  the  air  that  ef- 
capcd  from  the  fnow ;  otherwife,  on  ac- 
count of  the  increafed  dienfity  of  the  air, 
indicated  by  the  height  of  the  mercury,after 
the  fnow's  melting  increafed,  the  bladders 
muil  have  funk  into  the  mouths  of  the 
bottles.  We  miay  therefore,  I  think, 
conclude,  from  this,  and  two,  in  every 
relJ3e(51:,  fimilar  experiments,  performed 
on  the  fifteenth  and  eighteenth  of  the  fame 
month,  without  the  leaft  viffDle  difference 
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in  the  event,  that,  in  the  melting  the  fnow, 
there  efc apes  from  it  a  certain  quantity  of 
elaflic  air,  not  unlike  that  which  is  necef- 
fary  for  the  refpiration  of  animals. 

This  therefore  fuppofed,  I  endeavoured 
to  determine  by  other  experiments,  m 
what  quantity  of  this  air  was  con- 
tained in  a  certain  quantity  of  fnow. 
For  this  purpofe,  I  took  a  v/ide,  but  not 
very  long  necked  glafs  recipient,  B  fig.  2. 
■with  three  circles  or  hoops  round  the  ex- 
ternal furfoce  of  the  neck.  1  weighed  it 
empty,  and  then  full  of  melted  fnow,  of 
which,  by  that  means,  I  found  it  to  contain 
one  hundred  and  forty  four  ounces.  I  then 
filled  it  with  looie  unrammied  fnow  fallen 
the  preceeding  night,  and  weighing  it  again, 
found  the  fnow  it  contained  to  v/eip;h  but 
twenty-four  ounces.  To  clofe  the  mouth 
with  greater  cxacftnefs,  I  provided  a  cork, 
A  fig.  3.  vvith  a  fcrew  brim,  three  inches 
high,  to  go  oyer  the  ou tilde  of  the  veilel ; 
and  that  part  which  was  to  go  into  the  reci- 
pient as  deep  as  the  fecond  ring,  I  ordered 
it  to  be  fiiiooth.    I  then  made  a  hole  quite 
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through  this  cork,  and  fixed  In  it  the  baro- 
meter C.  C.  C.  which  I  afterwards  lealed 
fo  well  within  and  without,  as  to  render  it 
quite  immoveable.  I  then  fmeared  the 
brim  of  the  cork,  and  the  outfide  of  the 
neck  with  a  mixture  of  melted  hog's  lard, 
fuet,  and  bees-wax  ,  and  having  covered 
the  cork  v/ith  a  dry  pork's  bladder,  render- 
ed {bit  and  fupple  with  olive  oil,  I  put  it 
into  the  mouth  of  the  recipient,  the 
bladder  reaching;  below  the  third  rino;. 
Furthermore,  that  the  air  efcaped  from 
tlie  mow  might  neither  lift  up  the  Hopple, 
nor  fiy  off  by  the  neck  of  the  bottle,  by  ma- 
king its  v/ay  betv/een  the  fides  of  thexork 
and  the  bladder  failened  to  it,  I  Vv^ith  a 
fpap;o  D.  D.  fig.  4.  tied  the  bladder  round 
the  fcrew  of  the  cork,  fo  tight,  and  with  fo 
many  turns,  that,  let  ever  fo  much  air  ef- 
cape  from  the  fnow,  it  could  not  poilibly 
either  lift  up  the  cork,  or  in  any  fliape  ex- 
pand the  bladder ;  but  only  by  being  thus 
confined  to  the  invariable  capacity  of  the 
recipient,  in  confequence  of  its  greater  den- 
iity,  raife  the  mercury  in  the  barometer. 
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The  fourth  figure  exliibits  the   recipient 
ftopt  with  its  cork,  covered  with  the  blad- 
der, and  tied  down  with  the  fpago  and  the 
barometer  fixed  to  it. .  On  the  firft  of  Fe- 
bruary, at  nine  in  the  inorning,  the  mer- 
cury in  the   barometer  Handing  at  twenty- 
{t\T^w  inches  one  line,  or  three  hundred  and 
twenty-five  lines,  and  a  thermometer  ex- 
pofed  to  the  open  air,  being  a  degree  be- 
low the  freezing  point,  and  another  in  my 
room,  where  there  was  a  fire,  two  degrees 
and  a  half  above  it  •,    I  placed  the  recipi- 
ent, full  of  fnow,  and  ciofed  in  the  manner 
above  defcribed,  in  my  chamber,  at  fix  feet 
diftance,  fideways,  from  the  fire.     In  pro- 
portion as  the  fnow  melted,  the  mercury  in 
the  baromicter  vifibly  rofe,  and  by  the  time 
the    fnow   was    entirely  melted,    viz.    at 
half   an   hour  after   eleven,    had    got    a 
line  and  a  half  above   the  three  hundred 
and  twenty  ^y^  lines,  at  which  it  flood  in 
the    beginning.      Confidering,    therefore, 
the   twenty-four  ounces  of  fnow,  put  into 
a  vefiel  capable  of  containing  one  hundred 
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and  fixty-four  ounces  of  water,  that  i^, 
placed  in  a  fpace  fix  times  greater,  it  is 
evident,  that  the  fnow  took  up  but  a  fixth 
part  of  the  internal  capacity  of  the  recipi- 
ent, and  that  the  air  which  efcaped  from  it 
in  melting,  by  filling  the  refl  of  the  vefiel, 
required  a  fpace  jquintuple  of  that  which 
the  fnov/  alone  occupied.  '  Confequently, 
if  the  air  that  thus  efcaped,  had  but  a  capa- 
city equal  to  that  of  the  fnow  to  dilate  it- 
felf  in,  it  muil  have  continued  live  times 
denfer,  and  of  courfe,  live  times  more 
elaiLic,  fo  that,  inilead  of  railing  the  mercury 
in  the  barometer,  one  line  and  a  half,  it 
niuft  raife  it  five  times  higher,  that  is,  {Qven. 
lines  and  a  half.  Now,  dividing  the  origi- 
nal height  of  the  mercury  in  the  barometer, 
or  three  hundred  and  twenty-five  lines  by 
five  and  a  half,  the  quotient  will  be  forty- 
three  one-third  •,  therefore,  in  twenty-four 
ounces  of  fnow,  there  is  about  the  forty- 
third  part  of  its  volume  taken  up  by  air 
equally  denfe  with  that  which  we  breath 
and  live  in  ^  and  which  air  efcapes  in  the 
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liquefa(5lion  of  the  fnow,  befides  what  re- 
mains in  the  v/ater  formed  by  it. 

The  third  ofFebruaiy,  I  repeated  this 
experiment  on  well  rammed  fnow,  fallen 
the  preceeding  night,  with  a  fm.aller  reci- 
pient, containing  one  hundred  and  thirty- 
feven  ounces  of  melted  fnow.  As  to  the 
reil,  I  flopped  the  recipient  with  a  cork 
made  on  purpofe,  and  bound  every  thing- 
very  tight,  juil  as  I  had  done  in  the  firft 
experiment,  exhibited  by  the  fourth  figure. 
The  quantity  of  fnow  thus  got  into  the  re- 
ciuient:  amounted  to  fDrty-eicrht  cuncco. 
The  heighrh  of  the  mercury  in  the  barome- 
ter, was  three  hundred  and  twentv-five 
lines  ^  the  thermometer  expofed  to  the 
open  air,  a  degree  and  a  half  ^  and  another 
in  the  room,  where  there  was  a  fire,  tv/o 
degrees  and  a  half,  above  the  freezing 
point.  At  eight  in  the  m.orning,  I  placed 
the  vefTei  in  the  roomi  at  fix  feet  diflance, 
as  before,  fideways,  from,  the  lire.  About 
eleven  the  fnow  v/as  entirely  melted,  rai- 
ling the  mercury  in  the  baromxeter,  gradu- 
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ally  as  it  melted,  four  lines  and  one  twelfth 
of  a  line  higher  than  it  flood  in  the  begin- 
ning. So  that,  the  whole  capacity  of  the 
recipient,  being  to  that  taken  up  by  the 
melted  fnow,  as  feventeen  to  fix,  and  the 
air  difenQ;a9;ed  from  the  fnow  in  meltino-, 
being  dilated  into  a  capacity,  which  is  as 
eleven,  if  the  air  thus  efcaped,  had  been 
confined  to  a  volume,  equal  to  the  volume 
of  fnow  turned  into  water  formed  by  the 
ihow,  that  is  fix,  the  rife  of  the  mercury  in 
the  barometer,  inftead  of  being  but  four 
lines  and  one  twelfth  of  a  line,  would  be 
in  the  proportion  of  fix  to  eleven,  that  is 
about  feven  lines  and  a  half.  The  heighth 
of  the  mercury  in  the  barometer,  was  in 
the  beginning  of  the  experiment,  as  I  have 
already  obferved,  three  hundred  and  twenty 
five  lines  •,  wherefore,  dividing  thefe  by  fe- 
ven and  a  half,  the  quotient  v/ill  be,  as  in 
the  firfl  experiment,  about  forty-three; 
and  therefore  it  is  plain,  that  the  air  ef- 
caped from  the  rammed^  compared  with 
that  efcaped  from,  the  unrammed  fnow,  is 
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always  proportional  to  the  water  feverally 
formed  by  them. 

Thefe  experiments  I  repeated  in  the 
month  of  January  of  the  prefent  year,  on 
rammed  and  unramnied  fnow,  and  with 
the  fame  veiTels  clofed  in  the  fame  manner, 
and  the  ref alt  of  all  was  exadly  the  fame. 
On  the  twenty-fourth  of  January,  I  made 
another  experiment  on  rammed  fnow,  with 
the  veflel  containing  one  hundred  and 
thirty  feven  ounces  of  thawed  fnow. 
When  I  put  the^  fnow  in,  the  mercury  flood 
at  twenty-feven  inches,  but  by  the  time  the 
fnow  was  melted,  it  had  rifen  to  little 
more  than  twenty-feven  inches  and  three 
lines.  I  kept  the  recipient  at  fix  feet  dif- 
tance,  fideways,  from  the  fire  in  a  room,  in 
which  the  thermometer  was  four  degrees 
above  the  freezing  point,  whilfl  that  in 
another  without  doors,  was  three  degrees 
and  a  half  below  it.  And  to  know  for  cer- 
tain, if  the  rife  of  the  mercury  might  not 
be  owing  to  the  heat  of  the  room,  inflead 
of  the  efcape  of  any  air  from  the  fnow,  I 
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fnoved  the  recipient  nearer  to  the  fife, 
upon  which  the  mercury,  indeed  rofe  a 
trifle  \  but,  on  the  other  hand,  it  fell 
again  on  my  removing  the  recipient  back 
to  the  fpot  v/here  it  firil  flood ;  and 
this  alteration  v/as,  befides,  fo  fmall,  as 
in  my  opinion-  not  to  deferve  the  leail 
notice,  and  much  lefs  prove,  that  the 
rife  of  the  mercury  is  owing  to  any 
thing  but  the  elafticity  of  the  air  efca- 
ped  from  the  fnow  in  melting.  I  placed 
the  recipient  in  another  room,  which,  ac- 
cordino;  to  the  thermometer  was  cold 
half  a  degree  below  freezing,  jtl  the  m.cr- 
cury  did  not  fink  in  the  leait,  but  conti- 
nued at  twenty-feven  inches  and  three 
lines,  the  height  it  was  at  v/hen  I  took 
the  veifel  from  the  fire.  Having  weighed 
the  m.elted  fnow,  I  found  that  it  contained 
but  fix  parts  out  of  feventeen  of  the  whole 
capacity  of  the  recipient:  wherefore  (com- 
paring, as  we  have  done  in  the  preceeding 
experimients,  this  denfity  with  that,  which 
the  efcaped  air  would  have  acquired,  if 
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confined  to  a  fpace  equal  to  that  which  the 
fnowoccupied  -,  and exprefTmg this  denlity  by 
ftvQn  lines  and  a  half)  as  the  atmofphere, 
at  the  beginning  of  the  experiment,  kept 
the    mercury    in    the    barometer    to    the 
hei.Q;ht  of  twenty-feven  inches  and  eleven 
lines ;  fo  dividing  this  number  by  feven  lines 
and  a  half,  we  fhall  have  for  quotient  forty- 
three  and  one   fifteenth ;    that  is  to  fay, 
that  the  air  efcaped  from  the  thawed  fnow 
occupies,    fractions  negle(5led,   the  forty- 
third  part  of  the  fpace  occupied  by  the 
water    formed    by    fuch  fnov/.      On  the 
2  6th  of  the  fame  month,  making  an  experi- 
ment of  the  other  recipient  one  fixth  full  of 
unrammed  fnow  that  had  fallen  two  days 
before,  we  found  that  the  mercury,  which  in 
the  beginning  of  the  experiment  was  at 
twenty-feven  inches  five  lines  and  a  half,  by 
the  end  of  it  had  rifen  one  line  and  a  half: 
from  whence  we  may  draw  the  fame  con- 
clufion    as    from   the   preceeding  experi- 
ments, that  is,   that  air  efcaped  from  fnow 
in  melting  is,  in  bulk,  omitting  fra(!?lions, 

the 
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the  forty-fourth  part  of  the  faid  fnow  re- 
folved  into  water.     I  could  not  make  any 
more  of  thefe  experiments  this  year,    as 
there  did  not  fail  any  more  faow  in  Turin, 
except  towards  night- fall  on  the  20th  of 
February,  and  on  the  25th  ^  the  firft  in 
very  fmail  quantities,  and  the  fecond  mixed  . 
with  a  great  deal  of  water,  by  which  it  w^as 
prefently  difTolved.     Now  by  the  meteo- 
rological obfervations  I  have  made  during 
the  laft  feven  years,  the  greateil  height  of 
the   mercury  in   the  barometer  has  been 
twenty-feven  inches  and  ten  lines,  and  the 
leail  twenty-fix  inches  and  live  lines  j  there- 
fore the  quantity  of  air  efcaped  from  the 
thawed  fnow,  com^pared  with  the  greateil 
height  of  the  mercury  will  be  44tt5  ^^^ 
with  the  leall  42—- 

Now,  whether  this  air  mixes  with  the 
fnow,  while  that  fubftance  is  forming,  or 
externally  adheres  to  it  in  its  fall  •,  whether 
the  quantity  of  this  air  be  greater  or  lefs, 
according  to  the  greater  or  lefs  denfity  of 
the  atmofphere  at  the  time  of  its  falling ; 

or 
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or  whether,  in  fine,  it  abounds  more  or 
lefs  according  to  the  difpofition  it  meets 
in  adhering  to,  and  mixing  with  the  fnow, 
are   things   I    have    not    enquired    into. 
It  v/as  enough  for  me  to  prove  evident- 
ly,   that  fnows   contains  air,    and   in   no 
fmail   quantity,   fo  as  to  be  thence  able 
to   account  for  Mary  Anne,  Anne,  and 
Margaret  Roccia's  living  fo  long  in  a  place, 
entirely  deprived    of   all   frelh    air,    ex- 
cept what  might  in  the  beginning  pene- 
trate  through   fome   long,    narrow,     and 
winding  paifages,    the  immicnfe   heap   of 
fnow  under  v/hich  they  lay   buried,  and 
did  moft  certainly  penetrate  it,   in  propor- 
tion as  the  weather  mended,   and  the  fum- 
mer  advanced  ^    as  is  plain  by  the  falling 
away  of  the  valanca,   and  the  extraordi- 
nary loofenefs  of  that  part  of  it  neareft 
the  earth.     I  have  faid,  live^  becaufe,  as  I 
have  already  obferved,  they  fuftered   vall- 
ly  in  point  of  refpiration  •,   and  the  great 
weight,  which  from  tim.e  to  time  they  felt 
upon  their  chefls,  and  which  they  thought 

themfelves 
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themfclves  obliged  to  lift  up  in  refpiration, 
fufficiently  demonflrates,  that,  though  the 
circumambient  air  they  breathed,  had  elajP- 
ticity  enough  to  keep  them  alive,  it  v/as 
not,  however,  of  ilich  a  quality,  nor  in 
fuch  a  quantity,  as  to  be  able  to  dilate 
their  lungs  as  ufual  in  a  wholefome  and 
natural  ftate  ^  and  of  courfe  raife  v/ith 
equal  facility  and  liberty,  the  chell  con- 
tainins;  thefe  organs. 

Ail  that  now  remains  to  make  an  end 
of  this  difcourfe,  is  to  give  fome  account 
of  the  m.anner  in  which  they  have  lived  to 
the.  prefent  time,  and  what  ftate  of  health 
they  a^luali^  enjoy.  On  their  return  from 
the  baths  of  Valdieri  to  Bergemoletto  in 
the  month  of  July,  Jofeph  Roccia,  en- 
abled by  the  charitable  contribution  of  his 
majeily,  and  his  royal  highnefs  the  duke 
of  Savoy,  built  himfelf  a  new  little  houfe 
about  forty  paces  difbant  from  that  which 
the  valanca  had  demolifhed.  Here  v/ith 
the  afTiftance  of  the  two  loving  goats, 
which  had  preferved  the  iiyes  of  his  wife, 
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daughter  arid  fifter,  and  the  little  flock 
the  two  lafl,  himfelf  and  his  fon,  could 
with  much  fatigue  lay  up  in  the  fummer, 
they  all  made  a  fhift  to  pafs  the  following  . 
winter.  At  the  return  of  Ipring  1756, 
Anne  and  Margaret  returned  to  their  field 
labours  •,  but  Mary  Anne,  by  reafonof  the 
tremor  in  her  eyes,  and  the  pains  in  her 
legs  and  knees,  was  obliged  to  fray  at 
home,  and  confine  herfelf  to  the  within- 
door  work  of  the  family.  As  they  found 
it  impoiTible  to  provide  in  flimmer,  a 
fuliicient  fcock  to  laft  them  the  winter, 
Mary  Anne,  and  Anne,  in  company  with 
Jofeph,  fet  out  in  a  very  poor  plight  from 
Bergemoletto,  towards  the  end  of  Decem- 
ber, and  making,  on  foot,  the  tour  of 
Piedmont,  by  the  piteous  recital  of  their 
long,  and  great  'fiilferings,  excited  fo 
much  companion,  that  they  every  v/here 
met  with  a  charitable  reception,  and  plen- 
tiful relief.  They  came  to  Turin,  where 
I  faw  them,  the  17th  of  January,  1757, 
tired  and  fatigued  with  their  long  and 
painful  journies^  but   in  a  good  ftate  of 

health. 
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health,  all  to  Mary  Anne's  frill  ccKnplain- 
ing  of  the  tremor  in  her  eyes,  and  a  great 
dimnefs  of  -fight.     Three  days  after  they 
purfued  their  journey  through  the  towns, 
villages,     and    gentlemen's    ieats,    v/hich 
they  had  not  yet  vifited,   and  at  the  end 
of  March  returned  home  to  fee  Margaret 
and   John,    the  only  children  left  of  fix 
which  Mary  Anne  brought  her  hui&and, 
•and  content  vvitli  the  generous  contribu- 
tions   their    rrelancholy   tale    had    every 
where   procured    them.       In    April,    the 
three    ilill    enjoying   perfeft   health,     re- 
turned  to   their   ufual   held-labours,    and 
have  ever    fince  continued    to    lead  the 
fame   life   they  did    before  their   misfor- 
tunes ;    and   with    the   fame    degree    of 
Jhealth  _and  ftrength,  all  to  P\4ary'  Anne's 
fight  growing  worfe  and  worfe  from  day 
to    day,    fo    as    to    give    but   too   much 
room  to  fear  that  fhe  will  at  lail  entirely 
lofe  it. 

F    I    N    I    S. 
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